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ABSTRACT

The phenology of flowering and fruiting by predicting the correct timing of flowering
and fruiting can be the basis of a national park area management strategy in controlling
invasive alien species such as Calliandra (Calliandra sp.). The research was conducted
from June - September 2020 to determine the phase and phenology of flowering and
fruiting of red Calliandra (C. calothyrsus) and white Calliandra (C. portoricensis). Direct
field observations using purposive sampling method with characteristics of trees in a
state of flowering based on the four cardinal directions and altitude, the analysis used
is the average difference test or t test. The results showed the phenological period for
red Calliandra (C. calothyrsus) was 97-125 days and white Calliandra (C. portoricensis)
72-101 days which occurred in June – September. Red Calliandra phenological periods
(C.calothyrsus) and white Calliandra (C.portoricensis) were not significantly different
between the variable direction (0.912 and 0.707) and variable heights (0.924 and 0.800).
Therefore, Calliandra (Calliandra sp) can growth at an altitude up to 1.700 meters above
sea level and is also able to adapt to shade through avoidance and tolerance mechanisms.
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INTRODUCTION

Mount Ciremai National Park (MCNP)
with an area of 15,500 ha is a natural
conservation area functions as a protection
area for plants and animals, several types of
local plants in MCNP are saninten (Castanopsis
argentea), rasamala (Altingia excelsa), pasang
(Quercus sundaica), puspa (Schima wallichii),
teureup/tekalong/benda (Artocarpus elasticus),
jamuju (Podocarpus imbricatus) and huru sintok
(Cinnamomum sintoc). In addition, there are
also invasive species that were introduced to
Mount Ciremai National Park (MCNP) namely
acacia (Acacia decurrens Wild.) and Calliandra
(Calliandra sp.) with the ability to easily spread
and have invaded the area.

Invasive alien species that most
seriously threaten the ecology in a habitat are

species that do not have natural enemies,
have good generative and vegetative
development tools, easy distribution, quickly
form shade, generally have a habitus of shrubs,
lianas, herbs, trees and palms (Nursanti and
Ade, 2018; Chhetri et al., 2021). Srivastava et
al. (2014) Competition between endemic
species and invasive species in the
consumption of natural resources can lead to
changes in soil structure, decomposition, and
nutrient content of the soil. As such, weed
species are a serious barrier to conservation
efforts with consequent impacts. Zulharman
(2017) said that invasive alien species have
become a global concern because their impacts
can cause ecological damage and economic
losses.

Calliandra (Calliandra sp.) is a species
belonging to the leguminous group that enters



Java from southern Guatemala and has a plant
height ranging from 4-6 m, but if the
environment allows it can grow up to 12 m with
a stem diameter of up to 30 cm. Calliandra
(Calliandra sp.) is one of the invasive alien
species in Mount Ciremai National Park which
can disturb biodiversity (Nurlaila et al., 2019).
Meanwhile, Calliandra (Calliandra sp.) is
commonly found in national park areas such
as the Bukit Barisan Selatan national park and
also in the Manokwari Nature Park, West Papua
as an invasive species. With the entry of this
invasive alien species, it can disturb endemic
plants in Mount Ciremai National Park.

Information about the phases of
flowering and fruiting or the phenology of
flowering and fruiting Calliandra (Calliandra
sp.) is very important information for the
expansion of knowledge about plants for the
benefit of scientific development. According to
Syamsuwida et al. (2014) understanding of the
phenology of flowering and fruiting through
prediction of the correct flowering and fruiting

time of Calliandra (Calliandra sp.). can be the
basis of a national park area management
strategy for invasive alien species. Weed control
activities will be carried out by providing
information on when flowering and fruiting
occur. Thus, studies to determine the
phenological phases of flowering and fruiting
of red Calliandra (C. calothyrsus) and white
Calliandra (C. portoricensis) as well as the
period required for each phase are important
in the context of area and species
conservation.

MATERIALS  AND  METHODS

Study Area

This research was conducted at
Karangsari Research Station, Gunung Ciremai
National Park, Darma District, Kuningan
Regency, West Java. in June to September
2020. For more details, the research location
is presented in Fig. 1.

Fig. 1. Research location at Karangsari Research Station, West Java, Indonesia.
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Procedures

The observation of Call iandra
(Calliandra sp.) using the Purposive Sampling
Method with the characteristics of trees in a
state of flowering based on four cardinal
directions and at an altitude of 1,100-1,300 m
above sea-level. The data used in this study
consisted of primary data, namely data
obtained directly in the field from the object of
research through direct observation. Primary
data includes data on the phenological period
of flower growth, flower morphology,
temperature and humidity.

The secondary data was obtained based
on material or literature references and
reviews of documents, books, reading
materials, reports, and laws and regulations
re lated to the problems studied. This
secondary data includes general condition of
the research site, climate, rainfall, and
literature on Calliandra (Calliandra sp.).

Data Analysis

Data analysis in this study used the
mean difference test method or t test using
the SPSS version 25 application. The variables
used were the phenological period of the
developmental phase for the dependent
variable, then cardinal directions and altitude
for the independent variable.

RESULTS  AND  DISCUSSION

Phenology of Flowering and Fruiting of
Calliandra (Calliandra sp.)

Based on the results of direct
observations in the field, this study noted that
the phenological phases that occurred for red
Call iandra (C. calothyrsus) and white
Calliandra (C. portoricensis) were the same
starting from the flower initiation phase to the
fruit development phase, as well as the
phenological period observed from various
altitude intervals, namely 1,100 to 1,300 m
above sea-level and with a sample of 20 trees
per species, it takes 97 to 125 days for red
Calliandra (C. calothyrsus) with an average of
110 days and 72 to 101 days with an average of
85 days. for white Calliandra (C. portoricensis),
the phenological period of flowering and fruiting
(Tables 1 and 2).

Tables 1 and 2 shows the average
period required for red Calliandra (C.
calothyrsus)  and white Calliandra (C.
portoricensis). In the flower initiation phase
(F0), which was the earliest phase of the flower
development process for each plant species,
the length of the initiation period for the red
Calliandra flower was estimated at an average
of 10 days with a range of 7-12 days.
Meanwhile, white Calliandra had an average
flower initiation period of 10 days with a range
of 8-12 days.

The length of the period needed to
complete the small bud phase (F1) with an
average of 15 days ranging from 11-19 days for
red Calliandra (C. calothyrsus) and an average
of 14 days with a range of 12-17 days for white
Calliandra (C. portoricensis). The calculation of
the average cumulative days needed to reach
the large bud phase (F2) since the beginning
of flower initiation is 25 days with a range of
18-31 days for red Calliandra (C. calothyrsus)
and 24 days with a range of 20-29 days for
Calliandra. white (C. portoricensis). The large
bud phase was estimated to last on average 4
days (range 2-6 days) and 5 days (range 2-6
days).

Table 2. Phenology period of the flower initiation phase the
development of the white Calliandra fruit (C.
portorisensis)

Phase Number of Average Minimum Maximum
samples (days) (days) (days)

Flower initiation 20 10 8 12
(F0)
Small bud (F1) 20 14 12 17
Big bud (F2) 20 5 2 6
blooming (F3) 20 5 4 7
Fruit growth 20 50 44 59
(F4=S0)
Total (F0-F4) 20 85 72 101

Source : Primary Data.

Table 1. Phenology period of the flower initiation phase the
development of the red Calliandra fruit (C.
calothyrsus)

Phase Number of Average Minimum Maximum
samples (days) (days) (days)

Flower initiation 20 10 7 12
(F0)
Small bud (F1) 20 15 11 19
Big bud (F2) 20 4 2 6
blooming (F3) 20 5 4 7
Fruit growth 20 76 73 81
(F4=S0)
Total (F0-F4) 20 110 97 125

Source : Primary data.
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Phase open interest (F3) occurs since
a large bud stage ends, namely an average of
5 days with the range of 4-7 days for red
Calliandra (C. calothyrsus) and not different
with white Calliandra (C. portoricensis). The
cumulative calculation of the average number
of days needed to reach the open flower phase
(F3) is 29 days with a range of 20-37 days and
29 days with a range of 22-35 days for white
Calliandra (C. portoricensis) calculated from the
initial phase of flower initiation.

The fruit development (fruiting) phase
(F4) begins at the end of the open flower phase
(F3). Observations indicate that this phase
occurs on average after the 34th day from the
beginning of flower initiation (range 24th to
44th day) for red Calliandra (C. calothyrsus) and
34th day (range 26-42). days) for white
Calliandra (C. portoricensis). In the table above
can be seen that the rapid ripe fruit is 73 days
and the longest was 81 days for red Calliandra
(C.calothyrsus) while 44 days for the fastest and
81 days for the longest white Calliandra
(C.portoricensis). This phase is quite long when
compared to other phases during flowering and
fruiting, while the shortest phase is in the
large bud phase (F2).

Illustrations of the flowering and
fruiting cycles of red Calliandra (C. calothyrsus)
and white Calliandra (C. portoricensis) can be
seen in Figs. 2 and 3, respectively.

From Figs. 2 and 3, it can be seen that
red Calliandra (C. calothyrsus) and white
Calliandra (C. portoricensis) in the ovary phase
or flower initiation (F0) begin to appear in early
June, then the ovary stalk appears and
lengthens in the early June. small bud phase
(F1) in mid-June. After that the flower buds
begin to develop in the large bud phase (f2) in
late June. Flowers bloom in the open flower

phase (f3) which mostly occurs at the end of
June to early July, a few days later the flowers
experience a threshing process. In early to
mid-July the partially fallen flowers show
enlargement of the ovaries which indicates
fruiting has occurred and develops into young
fruit in late July to early August. In August
the size of the fruit increases and the fruit
ripens at the end of September. Thus, the
flowering and fruiting cycle of red Calliandra
(C. calothyrsus) and white Calliandra (C.
portoricensis) lasts about 3 to 4 months from
June to September in 2020.

Ratio of the Period of Flowering and Fruiting
Calliandra (Calliandra sp.)

In this study using the analysis of the
average difference test or t-test with a
confidence interval () of 95% or 0.05. As for
the results of the t-test analysis are presented
in Table 3.

The average difference test or t-test
was conducted to determine the level of
difference phenological periods required in
each type of variable direction and altitude,
the results of the analysis showed that the red
Calliandra phenological periods (C. calothyrsus)
and white Calliandra (C. portoricensis) is not
significantly different with a significance value
> 0.05.

Fig. 2. Cycle of flowering and fruiting of red Calliandra.

Fig. 3. Cycle of flowering and fruiting of white
Calliandra.

Table 3. Recapitulation of analysis results Calliandra t-Test
(Calliandra spp.)

No Type Direction Sig Direction Sig

1 Red Calliandra Not real 0.912 Not real 0.924
(C. calothrysus) different different

2 White Calliandra Not real 0.707 Not real 0.800
(C. portoricensis) different different
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Flowering and fruiting of red Calliandra
(C. calothyrsus) and white Calliandra (C.
portoricensis) lasts for 3-4 months in June-
September. Meanwhile, according to
Baskorowati et al. (2020) the development of
flower buds until the red Calliandra fruit (C.
calothyrsus) reaches maturity takes 6 to 7
months. Syamsuwida and Aam (2020) also said
that Turi (S. grandiflora) which is a type of
energy wood has a flower and fruit development
cycle ranging from 3-4 months. According to
Tenorio and Manriquez (2007), this time period
is common for plant species that grow in the
tropics which require a relatively short time
of less than one year compared to temperate
plant species which have four seasons. This
is different from the findings of Baskorowati et
al. (2020) that R. species mucronata takes 15-
16 months for flowering and fruiting phenology.

In this study, it was shown that there
was the shortest phenological period in the
large bud phase and the longest time period in
the fruit development phase, this happens
because a phenology is very closely related to
climatic and non-climatic factors (Brown et al.,
2016). Jamsari and Musliar (2007) reported
that the difference in time required for each
plant species to complete certain phases of its
phenological cycle, in addition to being related
to plant genotype responses, is also influenced
by the environment such as photoperiod or
ambient temperature. The climatic conditions
of the location of research shows the average
temperature from 20.7 to 21.00C and humidity
from 80 to 83%, and towards the end of the dry
season and the beginning of the rainy season.
It is similar to the findings of Macqueen (1996)
who says that Calliandra (Calliandra sp.)
require daily temperature of 22 to 280C and a
maximum ambient temperature tolerance
grows between 18 and 220C. In addition, factors
such as rainfall also affects the C. brenesii,
when flowering tends to correlate with rainfall,
while fruit development correlates with
humidity (Cambronero and Ronald, 2019).
Excessive rainfall will cause the death of
honeybees which act as pollinating insects,
so that low pollination causes the fruiting
process to decrease and produce less fruit.

Sunlight is one of the factors that affect
the process of plant growth (Aji et al, 2015). One
of its characteristics is the intensity of light
which has an effect on triggering flowering
(Fauzi et al., 2017). The longer the plant gets

sunlight, the more intensive the
photosynthesis process and accelerates the
flowering phase (Sutoyo, 2011). Ripe fruit
plants of Calliandra (Calliandra sp.) usually be
broken or experience dehisced when the pods
have reached a certain moisture content, red
Calliandra (C. calothyrsus) has a moisture
content of more than the white Calliandra
(C.portoricensis) caused by the difference in
weight of pods, viz., red Calliandra (C.
calothyrsus) ranged from 9.2 to 27.2 grams with
an average of 18.1 grams while  white
Calliandra (C. portoricensis) ranged from 2.2 to
9.6 grams with an average of 6.1 grams.
According to Darmawan et al. (2014) the water
content decreased significantly from the
beginning of the fruit development phase until
the fruit was ripe. Excess water content in
flowers can cause losses so that the fruit
produced will be less than the flowers (Ashari
et al., 2014).

The results of the analysis showed that
the phenological period of each type of
Calliandra was not significantly different with
a significance value > 0.05. This is because
Calliandra (Calliandra sp.) can grow at an
altitude of up to 1,700 meters above sea level
(Macqueen, 1996). C. estebanensis grows at an
altitude of 1430-2130 m, C. peninsularis grows
at an altitude of 1,000-1,800 m and C.
californica at an altitude of 5-550 m (Hernandez
and Carlos, 2019; Castillon et al., 2019). In
addition, there is also the adaptability of
invasive species based on that invasive plants
are able to adapt to shade through avoidance
and tolerance mechanisms. Avoidance of lack
of light is done by increasing the efficiency of
light capture. This is evidenced by C. riparia
showing structural changes in leaf anatomy
as an effort adaptation with increasing altitude
(Alvarado et al., 2020).

Calliandra (Calliandra sp.) is a popular
multi-purpose plant that is easy to plant, grows
quickly, and sprouts again after repeated
pruning. In several places in Indonesia,
Calliandra (Calliandra sp.) is widely used as
firewood, protective plants, land reclamation and
conservation, green manure, bee feed and as
high-quality forage for livestock as well as other
types of leguminous species. Also, Calliandra
is one of the potential sources of biomass energy
because of its fast growth and high calorific
value (Siarudin and Indrajaya, 2020;
Syamsuwida et al., 2014; Amirta et al., 2016).
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Kenya uses red Calliandra (C.
calothyrsus) as animal feed to increase milk
production of dairy cows (Tuwei et al., 2019).
Also used for landslide mitigation (Hairiah et
al., 2020; Handayani et al., 2021) and as a
pioneer species for watershed rehabilitation
in Manolo Fortich, Philippines (De Luna et al.,
2020). Furthermore, red Call iandra (C.
calothyrsus) can be used as a shade tree for
arabica coffee plants in North Toraja Regency,
South Sulawesi (Lisnawati et al., 2017).
Likewise, the essential oil produced by white
Calliandra (C. portoricensis) is commonly used
for herbal medicine for the people of Nigeria
(Okhale et al., 2018). Alleopathic properties of
the aqueous extract of Calliandra
hematocephala Hassk functions as weed control
(Ayala et al., 2020) and the endodontic content
of red Calliandra (C. calothyrsus) can be used
as an alternative material for controlling fungi
(Emitaro et al., 2020).

Many benefits of Calliandra (Calliandra
sp.) researchers to evaluate the potential of
Calliandra plant species, especially for land
reclamation and conservation, as well as high-
quality forage for livestock as well as other
Leuguminosae families (Tangendjaja et al.,
1992). In addition to the many benefits obtained
and fast growth, this causes the growth of
Calliandra (Calliandra sp.) to be uncontrolled.
On the island of Bali, based on a population
simulation analysis, it shows that in the next
50 years it tends to have a larger population
(Yudaputra, 2020), therefore there must be a
control strategy, especially for conservation
areas such as Gunung Ciremai National Park.
Four main strategies that can be used to deal
with the growth of Calliandra sp. namely
eradication, containment, control and
mitigation (Wittenberg and Ayam, 2001;
Handayani et al., 2021).

Based on the strategy and research
results regarding the flowering and fruiting
cycles of red Calliandra (C.calothrysus) and
white Calliandra (C. portoricensis) it can be
controlled such as periodic pruning before the
pollination process. Tassin et al. (1996)
reported that the Calliandra can be pruned 3-
4 times a year with pruning height generally
between 0.5-1 m, this is the same as the
results of research that the long period of time
for flowering and fruiting development of red
Calliandra (C. calothyrsus) and Calliandra
white (C. portoricensis) about 3-4 months in one

cycle. In addition, the management of
Calliandra (Calliandra sp.) can include animals
as predators of invasive species. Utilization of
these fore ign plant species, especially
Calliandra (Calliandra sp.)  is an alternative
option that can reduce pressure on native
species so that it can lead to the conservation
of their diversity (Wagh and Jain, 2018;
Handayani et al., 2021).

CONCLUSION

The flowering and fruiting phases of red
Call iandra (C. calothyrsus) and white
Calliandra (C. portoricensis) did not differ for all
phenological phases, but experienced
differences in the phenological period in the
fruit development phase.
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