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Abstract: Research of fluctuations in Diptera’s larvae m Phytotelmata had been conducted at three locations
in West Sumatra, Indonesia; Padang, Bukittinggi and Payakumbuh, which aimed to determine the number and
fluctuations Diptera larvae in Phytotelmata. The results obtained; the highest number of mndividual
larvae Diptera in Phytotelmata was 7109 Adedes albopictus larvae (49.56%), followed by larvae of
Culex tritaeniorhynchus with 2409 individuals (16.80%). Larvae fluctuated every month and tent to increase
in November and December. There was no difference in the number of Diptera larvae individuals inhabiting
pandan, taro, and pineapple, but there were significant differences between the three types of Phytotelmata
(pandenus, taro and pineapple) with bamboo (p<0.05). Number of individual larvae in Phytotelmata negatively
correlated with temperature and ramnfall, but positively correlated with humidity (r = 0.44: p<0.05).
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INTRODUCTION

Phytotelmata, aquatic habitat in or on plants, include
treeholes, pitcher plants, bamboo shoots, and bromeliad
bracts (Paradise, 2004). Phytotelmata are mhabited by
aquatic insects, mainly Diptera and Coleoptera, and most
phytotelmata contain at least one species of mosquito
(Culicidae) whose immature stage are usually numerically
dominant (Fish, 1983). The most recent summmary of
phytotelmata in habitanss included over 20 families of
msects (Greeney, 2001).

Insects including Diptera life 15 largely determmed by
factors both biotic and abiotic environments. An abiotic
factor such as climate is one of the most important factors
i the life of msects, because the climate can affect
growth, reproduction and abundance of insects
(Cammell and Knight, 1992). Besides, climate can also
affect mortality directly or indirectly which will lead to
changes in the number of msects (Kahono and Amir,
2003). Climate consists of several elements such as
temperature, ranfall and humidity that each element has
different effects on different regions. Temperature is the
most dominant element in the country with temperate
climates, while rainfall is a major element of the climate in
tropical countries, other elements of the climate in the
tropics is the temperature, humidity (Ewusie, 1990,
Kahono and Nardjito, 2001). Clinate may change from time
to time; climate change and disturbance of habitat will
affect the msect population that 1s constantly fluctuating
all the time.

Several studies related to insect fluctuations has been
done by several researchers, among others: The fauna of
tree holes m relaion to environmental factors
(Kitching, 1969}, seasonal population dynamics of the
immature stages of Aedes africanus (Theobald)
(Diptera; Culicidae) in Zika Forest (Sempala,1983); species
richness and altitudinal variation in theaquatic metazoan
community in bamboo Phytotelmata from North Sulawes:
(Sota and Mog1,1996); distribution of larval mosquitoes
among bamboo-stump pools which vary mpersistence
and resource mput (Sunahara and Mogi, 1997); searching
cluster of community composition along multiple: a case
study on aquatic invertebrate communities in bamboo
stump in West Tinor (Sunahara and Mogi, 2004);
bromeliad-inhibiting mosquitoes in an urban botanical
garden of dengue endemic Rio de Janeiro- are bromeliad
productive habitats  for  the invasive vectors
Aedes aegypti and Aedes albopictus (Mocellin et al.,
2009). But then, how fluctuations of Diptera larvae in
Phytotelmata  associated with the changes of
env rormmental factors (temperature, rainfall and humidity)
in settlements of West Sumatra, so far there has been no
information. This study aimed to determine the change in
climate factor to fluctuations of Diptera larvae in
Phytotelmata in residential areas of West Sumatra,
Indonesia.

MATERIALS AND METHODS

Study area: Study was begun in January until December
2012, at three locations in the city of West Sumatra;
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Fig. 1: Study area

Padang, which lies in the (00° 53' 666 - 00° 53' 786" SL and
100 21' 999 and 100° 2! 968" LE), elevation was in 18 m
above the sea level (asl.). Bukittingg1 1s located on the site
(00°18'899"- 00~ 17' 898" SL and 100~ 23' 61"-100° 22' 62"
LE), elevation was in 939 m above sea level. Payakumbuh
lies in the (00° 12'935"-00° 12 935" L3 and 100° 37'
901"-100° 37' 899" LE), elevation was in 534 m above sea
level. Rainfall, temperature and humidity data were
obtamed from the Meteorology and Geophysics Agency
(MBKG) MinangKabau Airport, 2012 and Sicincin
Climatology Station, West Sumatra, 2012 (Fig. 1).

Sampling and method: Determination of plant
Phytotelmata for larval sampling referred to Kitching
(1971) criteria. Sampling techmques followed to Derraik
(2005) method carried out by using a pipette/straw with a
size adapted to Phytotelmata. Water that had been taken
from the plant, sorted from trashes and dirt, then larvae
was separated. Obtained larvae were identified and
referred to (Delfinado, 1966; Pennak,1978; Gek ez al., 2008,
2010). Diptera larvae found were calculated, dead larvae
put mn a bottle contaiming alcohol 70% for identification,
live larvae was being kept alive until adulthood to ensure
the identification result. Tdentification was performed in
Research Laboratory, Animal Taxonomy, Department of
Biology, Mathematics and Science Faculty, University of
Andalas. Diptera larvae sampling was done once every
two weeks, for one vear.

Data analysis: Analysis of the data included the
number of individual larvae, larvae fluctuations,
differences in the number of individual larvae of Diptera
in several Phytotelmata analyzed by one-way ANOVA
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and advanced Tukey's test using the program SPSS
Statistics version 16. Relationship between the number of
individual larvae with some climatic factors (rainfall,
temperature, and humidity) was analyzed with Spearman's
correlation using the program SPSS 16 version

RESULTS

Number of Diptera larvae on the four types of
Phytotelmata is presented in Table 1.

The number of Diptera larvae in pandan ranged from
3-1607, with the total mdividual was 3488. In taro, larvae
ranged from 44-1445, with total 3313. In bamboo, larvae
ranges from 14-1697 (2366) and pineapple ranges from
5-2360 mdividuals (5176). Meanwhile, when we saw from
the number of types of each larva, the highest number of
individuals found m the larvae of Aedes albopictus, 7109
individuals (49.56%), followed by Culex
tritaeniorhynchus larvae with 2409 individuals (16.80%),
larvae of Chironomus sp. (15.01%). Individual differences
in the mumber of Diptera larvae m all four types of
Phyotelmata can be seen in Table 2.

The number of of Diptera larvae for four types of
Phytotelmata 1s presented in Table 2. The average number
of individuals of Diptera larvae in pandan was
(442.584112.04), m taro (477.50£131.82), m bamboo
(477.94436.67), and pineapple (319.92+147, 99). Statistical
analysis of the results showed that the number of
individual larvae Diptera in pandan no different than
taro,but unlike in bamboo, while the number of mndividual
larvae of Diptera in contrast to the panda, pineapple, taro
and bamboo (p=<0.05).
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Fig. 2(a-g). Fluctuations for seven types of diptera larvae in phyototelmata every month, (a) Ade. aegypti,
(b) de. Albopictus, (c) Culex, (d) Armigers, (&) Tipula sp. (f) Chironomus sp. and (g) Psychoda sp.

Table 1: No.of individual diptera larvae in phytotelmata

No. of individual diptera larva

Species Pandan Taro Bamboo Pineapple Total (%)
Chironomidae

Chironomus sp. 673 380 212 888 2153 15,01
Culicidae

Ae. aegypti 142 222 102 0 466 3,25
Ae albopictis 1607 1445 1697 2360 7109 49,56
Ar. subalbegus 3 222 51 107 383 2,67
Cx. tritaeniorhynchus 036 735 208 830 2409 16,8
Tipulidae

Tipudasp. 427 262 82 986 1757 12,25
Psychodidae

Psyehoda sp. 0 47 14 5 66 046
Total 3488 3313 2366 5176 14343

Table 2: Total range in the No. of Diptera larvae in Phytotelmata

Kind of phytotelmata Range Mean+8D
Pandan 287-642 442.58+112.040
Taro 223-587 477.50+131.82*
Bamboo 164-285 477.94436.67
Pineapple 271-721 319.924+147.99*

Description: Subscribe with different signs indicated a significant difference
(p=0.05) and the same sign indicated no difference between of them

Fluctuations of Diptera larvae on each month
Phytotelmata was seen in Fig. 2. The highest number of of
Aedes aegypti larvae in September was found in pandan
and bamboo. In October the lowest numbers of
mndividuals were found at pandan, taro and bamboo.
Ae. albopictus larvae was highest in December on all
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types Phytotelmata and the lowest was in March and
April. Larvae of Culex tritaeniorhynchus were highest in
September in pandan and the lowest in August.
Armigeres subalbatus was highest in December at all
kinds of Phytotelmata and lowest was in the month of
Tuly. Larvae of Tipula sp. were highest in JTanuary and
December, and the lowest was in June. Number of larvae
Chironomus sp. almost evenly throughout the vear, but
showed an increase and the highest in December, the
lowest in August. Psychoda sp. larvae were highest in
March and lowest in January.

Relationships of number of individual Diptera larvae
with climate factors included rainfall, temperature, and
humidity the study period can be seen in Table 3. Table 3
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Table 3: Correlation between the numbers of individual larvae with
climatic factors

No. of individual __Rainfalls

- -0,051 ( 0,770 -

Humidity

0,440 (0,007)"*
0,401 (0,015)*

0,465 (0,004)** -

Description: subscribe with different signs indicated a significant difference

(p<0.03) and (p<0.01)

Temperature
- 0,198 (0,240) -
0,571 (0,00)** -

showed that the number of mndividuals of Diptera larvae
was negatively correlated with rainfall and temperature,
but positively correlated with the moisture with a
correlation of 0.440 (p<0.05 <0.01).

DISCUSSION

Table 1 showed the number of individuals of
Diptera larvae in Phytotelmata were dominated by
Aedes albopictus, followed by Culex tritaeniorhynchus
larvae. This might be due to incompatibility of breeding
places for the life of this type of larva, dedes albopictus
and Culex breeding places were more like the outside of
the house, mcluding the pool of water in plants
(Delfinado, 1966). Similar results were also reported by
Yanoviak et al. (2006), the genus of Culex and dedes were
found together inhabited Phytotelmata bromeliads.
Adebote ef al. (2008) reported the dominance of the
genus Aedes and Culex were in Phytotelmata tree hole.
When we referred from the fluctuations of Diptera larvae
i Phytotelmata every month for a year, there was a
tendency that the mumber of Diptera larvae was found to
increase in November and December, except for
Psychoda sp. When we associated with rainfall in
November and December, both months was quite lugh in
November (241.3 mm) and in December (281.4 mm).
Ramfall above 150 mm in one month and was followed two
months later, it said to be the rainy season, but if it
was below 150 mm m a month, it was said to be the dry
seasorl.

High rainfall will result in increased volumes of
standing water being stored in phytotelmata. Sufficient
amount of water volume in the breeding places waill
support breeding Diptera larvae that inhabit in
Phytotelmata, we could see from the fluctuations on
Diptera larvae in Phytotelmata increased in November and
December. Similar results were reported by Paradise (2004)
the density of Culex guitipenis larvae were higher in the
tree hole with a higher volume of water, in contrast with
the low water volume. Jabiol et al. (2009) revealed the
number of individual insects m bromeliads Phytotelmata
increased with the volume of water. The average of ramfall
during the two months of November and December above
150 mm, including the rainy season, the condition was
accompanied by an mcreasing trend in the individual
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number of Diptera larvae in Phytotelmata. The same facts
also happened on the observation of insect communities
1n pitcher plants, which was mcreased in the wet season
(ramny) and decreased in the dry season (Barrera et af.,
1989). Toxorhynchites population was much reduced
during the dry season in Kenya (Lounibos, 1979). Other
types of larvae vary in numbers, such as Psychoda sp.,
they mereased in March and May.

Rainfall and temperature were negatively correlated
with the number of Diptera larvae (Table 3). This result
was supported by several researchers, among others, in
West Java; Siva Torreias ef @f. (2010) in Brazil. Humidity
factor was positively correlated with the number of
individual larvae, it was presumably because of the
humidity was still within the range required by the larvae
(50.5 to 89.92%) that had an impact on ncreasing the
number of larvae. At the appropriate humidity conditions,
the metabolic process was faster and the growth and
development were shorter. In the tropical areas, ramnfall
was the primary factors, whereas the temperature and
humidity factors also affected the dynamics of insect life
(Ewusie, 1990).

CONCLUSION

Composition of Diptera larvae that inhabited the
four types of phytotelmata consist of four families,
namely ftamily Chironomidae, Culicidae, Tipulidae and
families Psychodidae and
Chironomus sp., Aedes aegypti, Aedes albopicius,
Culex tritaeniorhynchus, Armigeres subalbatus,
Tipula sp and Psychoda sp. Number of mdividual larvae
in phytotelmata were highest in Diptera larvae, found
Albopictus, followed by of
Culex Tritaeniorhynchus. Diptera larvae fluctuation tent
to increase in November and December. There was no
difference in the number of Diptera larvae inhabiting
pandanus and taro, and pineapple, but there were
significant differences between the three plants
(pandan, taro and pineapple) with bamboo (p<0.05).
Number of individual larvae in Phytotelmata were
negatively correlated with temperature and rainfall, but
positively correlated with humidity of (r = 0.4: p<0.05).

seven specles of larvae;

in Aedes larvae

ACKNOWLEDGMENTS

Authors would like to thank to our friends; Hasmiwati,
Rafdinal, who have provided input, criticism, suggestions,
and discussions for the perfection of this study, my
children-Chicha and Tvan, laboratory staffs and all of
community as well as the various parties who help the
implementation of this research, thanlk you very much.



Pak. J. Biol. Sci., 17 (7): 947-951, 2014

REFERENCES

Adebote, D.A, D.S. Abolude, 5.J. Oniye and O.3. Wayas,
2008. Studies on some physicochemical factors
affecting  the breeding and
moscuitoes (Diptera: Culicidae) in phytotelmata on
Delonix regia (Leguminosae: Caesalpimnoidea).
I. Biol. Sci., 8 1304-1309.

Barrera, R., D. Fish and C.E. Machado-Allison, 1989.
Ecological patterns of aquatic insect communities in
two Heliamphora pitcher-plant species of the
venezuelan highlands. Ecotropicos, 2: 31-44.

Cammell, M.E. and J.D. Knight, 1992. Effect of climate
change on the population dynamics of crop pests.
Adv. Ecol. Res., 22: 117-162.

Delfinado, M.D., 1966. The Culicine Mosquitoes of the
Philippines: Tribe Culicine (Diptera, Culicidae).
American Entomological Institute, USA., Pages: 252,

Derratk, 1.GB., 2005 Mosquitoes breeding in
phytotelmata in native forests m the Wellington
region, New Zealand. New Zealand I FEcol,
29: 185-191.

Ewusie, 1.Y., 1990. Introduction of Tropical Ecology.
Bandung Institute of Technology Press, Bandung,
Indonesia.

Fish, TH, 1983. Phytotelmata Flora Dan Fauna.
In: Phytotelmata Terestrial Plants as Host of Aquatic
Insect Communicaties, Frank, J. H. and L.P. Lounibos
(Eds.). Plexus, Medford, pp: 161-190.

Gek, P.3., D. Lu, P.A. Bah, F.8. Yoong and N.I.. Ching,
2008. Some common mosquito larvae in Singapore.
Environmental Health Istitut, National Enviromment
Agency.

Gek, P.5., D. Lu, P.A. Bah, F.S. Yoong and N.L.Ching,
2010. Some common mosquito larvae in Singapore.
Environmental Health Istitut, National Enviromment
Agency.

Greeney, HF., 2001. The insects of plant-held waters:
A review and bibliography. J. Trop. Ecol,, 17: 241-260.

Jabiol, 1., B. Corbara, A. Dejean and R. Cereghino,
2009. Structure of aquatic insect communities in

abundance of

tank-bromeliads in a Fast-amazonian rainforest in
French Guiana. For. Ecol. Manage., 257: 351-360.

Kahono, S. and M. Amir, 2003. Ecosystem and reportoire
of insect at Mt.halimun national parl: Insect of java's
Mt. Halimun National Park West Section: JICA
Biodiversity Conservation Project, pp: 1-22.

Kahono, 5. and W.A. Noerdjito, 2001. Fluctuation of
rainfall and insect community in a tropical forest, Mt.
Halimun National Park. Biodiversitas Mt. Halimun
National Park, Reseach Centre Biology, Indonesian
Institution of Science.

951

Kitching, R.1.., 1969. The fauna of tree holes in relation to
environment! factors. Ph.D. Thesis, Urniversity of
Oxford.

Kitching, R.I.., 1971. An ecological study of water-filled
tree-holes and thewr positton m the woodland
ecosystem. J. Anim. Ecol., 40: 281-302.

Lounibos, L.P., 1979, Temporal and  spatial
distribution, growth and predatory behaviour of
Toxorhynchites brevipalpis (Diptera: Culicidae) on
the Kenya coast. I. Anim. Ecol., 48: 231-236.

Mocellin M.G., T.C. Simoes, T.F. Silva do Nascimento,
M.L.F. Teixeira, L.P. Lounibos and R.1.. de Oliveira,
2008. Bromeliad-Inhabiting mosquitoes in an urban
botanical garden of dengue endemic Rio de
Taneiro-are bromeliads productive habitats for the
invasive vectors dedes aegypti and Adedes albopictus.
Memorias Inst. Oswalde Cruz, 104: 1171-1176.

Paradise, C.T., 2004. Relationship of water and leaf litter
variability to insect inhibiting tree holes. J. North Am.
Benthol. Soc., 23: 793-805.

Pennak, R'W., 1978. Frest Water Invertebrates of the
United State. Wiley Interscience, New York.

Sempala, S.D.K., 1983, Seasonal population dynamics of
the immature stages of Adedes africanus (Theobald)
(Diptera: Culicidae) in Zika Forest, Uganda. Bull.
Entomol. Res., 73: 11-18.

Siva Torreias, S.H., RL.F. Keppler, B.S. Godoy and
N. Hamada, 2010. Mosquitoes (Diptera, Culicidae)
mhabiting foliar tanks of Guzmama brasiliensis Ule
(Bromeliaceae) in central Amazonia, Brazil. Revista
Brasiliera de Entomol., 54: 681-623.

Sota, T. and M. Mogi, 1996. Species riclmess and
altitudinal ~ variation in the aquatic metazoan
community in bamboo phytotelmata from North
Sulawesi. Res. Popul. Ecol., 38: 275-281.

Sunahara, T. and M. Mogi, 1997. Distributions of larval
mosquitoes among bamboo-stump pools which vary
n persistence and resource mput. Res. Popul. Ecol,
39:173-179.

Sunahara, T. and M. Mogi, 2004. Searching clusters of
community composition along multiple spatial scales:
A case study on aquatic invertebrate communities
in bamboo stumps in West Timor. Popul. Ecol.,
46: 149-158.

Yanoviak, S.P., L.P. Lounibos and 5.C. Weaver, 2006.
TLand use affects macroinvertebrate community
composition m phytotelmata in the Peruvian Amazon
Amn. Entomol. Soc. Am., 99:1172-1181.



