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ABSTRACT

Fluctuation of Doleschallia bisaltide larvae (Lepidoptera: Nymphalidae) on caricature-plant (Graptophyllum pictum).
Caricature-plant cultivation is often damaged due to the attack of Doleschallia bisaltide larvae. High reproduction ability of
D. bisaltide is a serious problem that need to be managed, therefore it will not inflict a financial losses. This study was aimed
to determine the fluctuation of  D. bisaltide larval population in the caricature-plant plantation in Kalisoro, Tawangmangu.
The observations were carried out with a survey method on five observation plots for seven months from March to September
2018. The data were analyzed by descriptive statistics and the Spearman rank correlation coefficient test. The results showed
that the population structure was changed during the observations with the highest larval population in  May. The results of
Spearman rank correlation coefficient test showed significant and positive correlation between third, fourth, and fifth instars
larvae with the rainfall. The control of D. bisaltide can not only depend on the presence of natural enemies, therefore control
interventions were needed especially at a suitable time and environment whne the population increased.
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INTRODUCTION

Caricature-plant, Graptophyllum pictum (L.)
Griff (Acanthaceae: Graptophyllum) is an important
medicinal plant that widely used in Indonesia to treat
hemorrhoids (Astana & Nisa, 2018; Sya’haya & Iyos,
2016), swollen and constipation (Widiyastuti et al., 2012).
It is also has an effect as an analgesic (Lestari et al.,
2015; Nhestricia et al., 2019). Related to its efficacy,
caricature-plant began to be developed and cultivated
as an effort to fulfill raw materials for traditional
medicine. The cultivation of caricature-plant is still
constrained by pests, especially Doleschallia bisaltide
Cramer (Lepidoptera: Nymphalidae) as caricature-plant
is one of D. bisaltide host plant (Nitin et al., 2018; Orr
& Kitching, 2010). This butterfly become the main pest
of caricature-plant due to its ability to lay more than 20
eggs on one leaf (Sartiami et al., 2009). Its high
reproductive ability potentially causing losses in
caricature plant cultivation, because it increases attacks
on leaves, which used as raw material for traditional
medicines. D. bisaltide can be a serious threat to
caricature-plant cultivation and cause losses up to 70%
(Lestari et al., 2015).

D. bisaltide is also known as Australian leafwing
or autumn leaf butterfly. D. bisaltide can live at an
altitude of 0–1400 meters above sea level (Hoskins,
2012). Its presence is influenced by environmental
conditions and the availability of food for both the larvae
and the imago (Lestari et al., 2020). Geographically, this
butterfly can be found in South Asia, South East Asia,
India, and Australasia (Nitin et al., 2018; Varshney &
Smetacek, 2015). Currently, pest control in caricature-
plant is not well developed yet. This due to  the plants
are currently categorized as weed, not food  or industrial
crops. This study was aimed to determine the monthly
fluctuations of D. bisaltide larvae, so that the
information obtained can be used in integrated pest
control in caricature-plant’s cultivation.

MATERIALS AND METHODS

Research Site. The study was conducted at dry season
from March to September 2018 in the Kalisoro garden,
the Medicinal Plant and Traditional Medicine Research
and Development Center, Tawangmangu. It is located
at an altitude of 1200 meters above sea level, at
coordinates 7º 39' 50.7" S; 111º 08' 02.4" E.
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Procedures. Observations were conducted by survey
method in the 56 m2  area planted with caricature-plants.
The larval population of D. bisaltide was calculated at
one-month intervals. One-month intervals were
determined so that the same individuals were not re-
sampled. It was based on the life cycle of D. bisaltide
(Figure 1) which to pupate takes about 25 days after
hatching (Handayani et al., 2019). Observations were
made on five plots (1 × 1) m2. The eggs and larvae in
the plot were counted according to the growth phase.
The environmental data measured are humidity,
temperature, light intensity, and rainfall. Humidity and
temperature were measured with the thermo-
hygrometer Comet D3120, light intensity was measured
by the luxmeter Mastech 6612, while rainfall data were
obtained from the ombrometer which was recorded
every day at the study site (Table 1).

Data Analysis. Environmental and population data were
analyzed by Spearman rank correlation coefficient to
see the correlation level of each factor. Spearman rank
correlation coefficient test was used to determine
whether changes in environmental factors correlated
with changes in larval populations that attack caricature-
plants leaves.

RESULTS AND DISCUSSION

Population structure of eggs and larvae of
D. bisaltide (Figure 3) which has been observed for
seven months from March to September 2018 in
caricature-plant field is shown in Figure 2. Based on
the growth phase from eggs, first to fifth instars larvae
(Figure 4), the composition of the larval population was
changed dynamically. Changes occurred in the
population pattern were influenced by the presence of
host plants and natural enemies such as predators and
parasitoids (Hendrival et al., 2011). Caricature-plants
cropping throughout the year in the same location without
applying crop rotation will cause larva host plants
available continuously.

Based on the number of eggs found in dry season
(Figure 2), it appears that D. bisaltide’s mate and
reproduction occurred in the whole months. Eggs were
found until May quite a lot, and then decreased
afterwards. Observations in the dry season showed that
there were number of eggs found in damaged condition.
The damaged eggs in May were caused by a parasitoid
that identified as Telenomus sp. This parasitoid uses
insect eggs as a host in its reproduction process (Ballal,
2013; Mardiningsih et al., 2010; Shumakov, 1976).

Figure 1. Doleschallia bisaltide Imago. (A) Top view; (B) Bottom view.

Table 1. The average environment condition of observed area

Parameters March April May June July August September 

Temperature (ºC) 24.0 25.2 25.0 24.7 21.8.0 24.3 21.4 
Humidity (%) 67.0 67.0 74.0 73.0 71.0 73.0 68.0 
Rainfall (mm) 538.6 152.4 247.0 13.4.0 0.0 0.0 4.2 
Top light intensity (lux) 436.0 640.0 334.0 372.0 440.0 696.0 849.0 
Bottom light intensity (lux) 168.6 185.0 168.7 173.6 101.9 177.0 202.4 

 A  B 
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Figure 3. Doleschallia bisaltide on Graptophyllum pictum. (A) Eggs; (B) Larvae.

Figure 2. Fluctuations of egg and larval populations of Doleschallia bisaltide per month.

 A  B 

Figure 4. Larva Doleschallia bisaltide instar stages based on size and body shape changes. (A) New born;
(B) First instar; (C) Second instar; (D) Third instar; (E) Fourth instar; (F) Fifth Instar.

 A  B  C 

 D  E  F 

 Fifth instar 

 Fourth instar 

 Third instar 

 Second instar 

 First instar 
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Considering that the Telenomus sp. population is not
observed, it is necessary to carry out further research
on its effectiveness in reducing the number of
D. bisaltide eggs. The presence of eggs attacked by
parasitoids shows their potential to be used in pest
control, especially before the host plant was damaged
by pest larvae.

Meanwhile, the fluctuation of D. bisaltide larvae
was also quite dynamic. The highest population was
occurred in May, except for the fifth instar as shown in
Figure 2. The larval population decreased in June and
an increase occurred in September. It can also be seen
in the graph that there were several months where the
population of second instar larvae is so low that they
are not found at all. In addition to environmental factors,
these larvae are cannibalistic where the smaller larvae
preyed upon by larger larvae (James, 2017). In larger
instars, the presence of Apanteles sp. as parasitoids
which attacks larvae also plays a role in reducing the
number of larvae (Gupta et al., 2016; Hasanah et al.,
2018; Mardiningsih et al., 2010; Muru et al., 2017). At
the time of this study, the smallest larvae found to be
attacked by this parasitoid were the fourth instar.
Hasanah et al. (2018) reported that Apanteles sp.
attacks larvae at third instar and even though these
larvae are already infected, they are still actively moving.

Based on population fluctuation, it can be seen
that the overall success rate of D. bisaltide to reach

the fifth instar is quite low. The larvae that reach the
fifth instar were always fewer than the number of eggs
that found. These conditions indicated that, there has
been a natural process of controlling D. bisaltide
populations in caricature-plant gardens.

Based on Figure 2, it is clear that the peak of the
population was reached in May. On the following month,
the population was decreases until August, except for
the first instar. After August, there has been an increase
in growth at all instar levels. This is due to environmental
factors that increasingly support the growth of
D. bisaltide larvae, one of which is the rarity of
parasitoids investing in eggs.

The Spearman rank correlation coefficient test
between larval populations and environmental factors
is presented in Table 2. The test results show that there
is a strong and significant in-line correlation at the 0.01
level between the third, fourth, and fifth instars on
rainfall. This means that when there is a decrease in
rainfall, the larval population of the three instars also
decreases significantly, and vice versa. However, even
though it is strongly correlated, the decline in the larval
population is not necessarily caused by rainfall, because
the Spearman rank correlation coefficient test cannot
show a causal relationship.

Low larval populations in June and July indicated
that the eggs were failed to hatch or larvae were unable

Phase Test Temperature Humidity Rainfall 
Top light 
intensity 

Bottom light 
intensity 

Egg Correlation Coefficient 0.06 0.13    -0.04 -0.16 -0.14 

 Sig. (2-tailed) 0.74 0.45 0.82 0.36 0.41 

First 
Instar 

Correlation Coefficient -0.20 0.28 0.21 -0.09 0.18 
Sig. (2-tailed) 0.25 0.11 0.22 0.62 0.31 

Second 
Instar 

Correlation Coefficient 0.11 0.35* 0.34* -0.27 0.21 
Sig. (2-tailed) 0.54 0.04 0.05 0.11 0.23 

Third 
Instar 

Correlation Coefficient 0.07 0.10 0.54** -0.37* -0.22 
Sig. (2-tailed) 0.69 0.55 0.00 0.03 0.20 

Fouth 
Instar 

Correlation Coefficient 0.29 0.01 0.54** -0.36* -0.19 
Sig. (2-tailed) 0.10 0.98 0.00 0.03 0.28 

Fifth 
Instar 

Correlation Coefficient 0.30 -0.36* 0.44** -0.06 0.16 
Sig. (2-tailed) 0.08 0.03 0.01 0.75 0.36 

 

Table 2. Spearman rank correlation coefficient analysis

The correlation coefficient level: 0.00–0.20 = very weak; 0.21–0.40 = weak; 0.41–0.70 = strong; 0.71–0.90 = very
strong; 0.91–0.99 = very strong at all; 1 = perfect (Sujarweni, 2014). **: Correlation is significant at the 0.01 level
(2-tailed). *: Correlation is significant at the 0.05 level (2-tailed).
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to develop. This is different from the research of
Hasanah et al. (2018) which stated that, the biggest
cause of eggs failing to hatch in November–December
is rainfall (49.54%) and predators (41.36%) because
environmental data (Table 1) shows rainfall very low in
June to September. The decrease in the number of eggs
and larvae population on the dry season is influenced by
environmental factors and the presence of natural
enemies. Riyanto et al. (2011) said that parasitoid
abundance in the dry season is higher than the rainy
season. Parasitoid abundance is closely related to
temperature and target insect populations in the dry
season. Parasitoid is more effective in carrying out
metabolic activities at higher temperatures which means
that high temperatures can accelerate the activity of
parasitoids investing in abundant host eggs. Mortality
factors caused by parasitoids only occurs at the stage
of eggs and larvae.

However, it is not enough to control the number
of pest populations so as not to interfere with the
caricature-plant cultivation process. Intervention efforts
are still needed to control the growth of D. bisaltide
populations. Sustainable biological control carried out
by using natural enemies, natural insecticides, as well
as by improving the macro and microenvironments of
plants.

Utilization of the parasitoid Telenomus sp. as a
natural enemy in biological control as practiced by
Barloggio et al. (2015) appears effective, because the
damage caused by pests was minimized. The parasitoids
usage as natural enemies must consider the fluctuations
and seasonal patterns of the main agent and its
competitors, so the biological control process is effective
(Frago et al., 2012). Also, habitat engineering needed
so that parasitoids can survive and develop naturally,
especially related to the food needs of these natural
enemies (Rizali et al., 2018).

Environmental improvements done by regulating
cropping patterns, spacing, and crop rotation to prevent
pests movement from one plant to another, so that pest
attacks intensity could be decreases (Suryadi et al.,
2017). Fauriah & Anas (2019) in their research showed
that at a square planting system of maize has a lower
pest attacks than the legowo system. Pest control can
be maximized by combining with intercropping and crop
rotation systems. D. bisaltide larvae control can be
done by intercropping with refugia plants, or by adjusting
the cropping pattern through crop rotation, namely
complete plant replacement starting in the month where
the pest population is highest. Control can also be done

by adjusting the planting time and harvest schedule
according to the time before the D. bisaltide population
increases based on the graph of population fluctuation
results of the study.

D. bisaltide control can further be done using
natural pesticides. Natural insecticides used to control
pests with consideration of effectiveness and without
residues produced by chemical pesticides. Research
conducted by Balfas et al. (2010) using oil of several
medicinal and aromatics plants against D. bisaltide on
a laboratory scale, shows that babandotan (Ageratum
conyzoides L.) oil has the potential to control pests.

An understanding of the growth patterns of
D. bisaltide both individually, and in population in
response to environmental variations is very important
in determining integrated pest management methods
(IPM). Population D. bisaltide in caricature-plant
garden dynamically fluctuate from month to month.
There are environmental factors both biotic and abiotic
that influence. Pest control of D. bisaltide larvae
especially in April to May must be carried out with
intensive intervention compared to June to August.
Natural enemies can be used to control D. bisaltide,
especially before larvae develop, in combination with
increasing spacing, planting refugia plants, harvest
scheduling, or with other methods that are in accordance
with D. bisaltide behavior in an integrated pest
management effort.

CONCLUSION

An understanding of the growth patterns of
D. bisaltide both individually, and in population in
response to environmental variations is very important
in determining integrated pest management methods
(IPM). Population of D. bisaltide in caricature-plant
garden dynamically fluctuate from month to month.
There are environmental factors both biotic and abiotic
that influence. Pest control of D. bisaltide larvae
especially in April to May must be carried out with
intensive intervention compared to June to August.
Natural enemies can be used to control D. bisaltide,
especially before larvae develop, in combination with
increasing spacing, planting refugia plants, harvest
scheduling, or with other methods that are in accordance
with D. bisaltide behavior in an integrated pest
management effort.
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