International Journal of Mosquito Research 2019; 6(6): 113-115

ISSN: 2348-5906
CODEN: IJMRK2
IJMR 2019; 6(6): 113-115
© 2019 IJMR
Received: 19-09-2019
Accepted: 21-10-2019
Sumodan PK
Post Graduate and Research
Department of Zoology,
Government College,
Madappallly, Kerala, India

Unconventional breeding habitats of Aedes
(Stegomyia) albopictus (Skuse) related to
agriculture crops in Kerala, India: A review
Sumodan PK
Abstract
Aedes albopictus is the vector of Dengue, Chikungunya, Yellow fever and Zika viruses. It is one of the
world’s worst invasive species. Adaptability of the species to a wide range of habitats is believed to
contribute to its invasiveness. In recent years this species has been reported to breed in several
unconventional breeding habitats related to Agricultural ecosystems. A review of the literature on this
aspect has revealed that the first reports in the world on the breeding of Aedes albopictus in Agroecosystems were from the South Indian state Kerala. The agriculture crops considered in this review were
Coconut, Areca Nut, Rubber, Cocoa and Pineapple. The breeding habitats with Aedes albopictus
breeding reported in these crops were primary rachis of shed coconut fronds, shed Areca nut leaf sheaths,
latex cups on Rubber trees, Cocoa pods and leaf axils of pineapple.
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1. Introduction
Aedes (Stegomyia) albopictus (Skuse) has been gaining prominence in the history of global
public health as a fierce invasive species and vector of several arbo-viral diseases. Its rapid
expansion affects an increasingly larger proportion of the world population [1]. In the Southern
Indian state Kerala, it has been incriminated as the principal vector of Dengue and
Chikungunya [2]. During an extensive vector survey in three Chikungunya affected districts of
the state this was the only vector species encountered. Its more famous cousin Aedes aegypti
was altogether absent. The presence of Dengue virus (DEN) and Chikungunya virus (CHIKV)
have been demonstrated from wild caught adults as well as adults emerged from larvae
collected from the filed by various authors from different parts of Kerala [3-5]. Mosquito
surveys in connection with Dengue and Chikungunya have revealed several unconventional
breeding habitats of Aedes (Stegomyia) albopictus related to different kinds of Agroecosystems. This is an attempt to compile such breeding habitats related to Coconut, Areca
Nut, Rubber, Cocoa and Pineapple farms and plantations in Kerala which were also the first
reports in the world. The review gains importance because the Agriculture crops referred in are
prevalent in other states of India as well as other countries in the world, especially those with
high prevalence of Mosquito-borne diseases.
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2. Coconut (Cocos nucifera)
Coconut is a large palm growing up to 30 meters with pinnate leaves. It is a plantation crop
with wide global distribution, especially in tropical countries. Indonesia is the largest producer
of coconut followed by the Philippines and India. Kerala ranks first in the production and area
under cultivation of coconut in India. According to the latest statistics available, the area under
coconut cultivation in the state is 790223 Ha (Source Department of Economics and statistics,
Government of Kerala). Coconut shell, as a breeding habitat for mosquitoes, has been known
since the beginning of 20th century [6]. Hence, it is not considered in this review. The
possibility of leaf axils and crowns of coconut palms as breeding habitats of mosquitoes was
meticulously probed way back in 1927 and the result was emphatically negative [7]. Since then,
there have been no similar studies from anywhere in the world. During an extensive survey of
mosquito breeding habitats in three chikungunya affected districts of central and South Kerala
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in June 2007, among a plethora of habitats primary rachis of
shed coconut fronds were found to support breeding of Aedes
albopictus. Coconut fronds are periodically shed and collect
rainwater in the concavity of the broader basal part of the
primary rachis. 5% of this habitat was found positive for
Aedes albopictus. Considering the large area under coconut
cultivation in the state, this number is quite significant [2].

breeding of Aedes albopictus was observed in rainwater-filled
latex cups in the rubber plantations. In Kannur district, out of
802 latex cups surveyed 788 (98.3%) were positive for Aedes
albopictus breeding. In Wayanad district, out of 917 cups 534
(58.2%) supported breeding [11]. This was the first published
report of Aedes albopictus breeding in latex cups. Subsequent
to this preliminary study exhaustive surveys were done in
Kannur, Wayanad and Kozhikode districts from June 2005 to
September 2010. In Kannur district 50% of the sites surveyed
were positive for this species. In Wayanad and Kozhikode
districts it was 62.5% and 77.8% respectively. [12, 13] In another
study conducted in the rubber growing areas of Central Kerala
from February 2008 to January breeding of Aedes albopictus
was observed in latex cups [14].

3. Areca nut (Areca catechu)
Areca palms are cultivated for its nuts. It is distributed in
Asia, tropical Pacific and parts of east Africa. India is the
largest producer of Areca nut in the world followed by China
and Myanmar. In terms of production and area under
cultivation of Areca nut Kerala ranks second in India, behind
Karnataka. The state has 99126 hectares of land under Areca
Nut cultivation. In 2006 Areca Nut husk was reported as a
breeding habitat of Aedes albopictus in Thailand [8]. However,
there have been no such reports from Kerala. In 2007, while
conducting mosquito survey in Wayanad district high density
of Aedes albopictus adults was observed in a cashew
plantation. However, there were no visible breeding habitats
in the vicinity. On further probing profuse breeding of Aedes
mosquitoes was observed in the shed leaf sheaths of Areca
Nut palm. Subsequently, Areca Nut plantations in the
neighbouring districts of Kozhikode, Malappuram and
Palakkad districts also yielded similar results. All the emerged
adults were Aedes albopictus. About 37% of the leaf sheaths
were with rain water and on an average, 52.3% of these water
holding leaf sheaths were positive for Aedes albopictus. A
leaf sheath can hold on an average one litre of water. One
hectare of Areca plantation has approximately 1300 palms
and each palm sheds 5 leaves in a year. Hence, the potential
of shed leaf sheaths as a breeding habitat for Aedes albopictus
is significantly high [9]. This observation was also the first of
its kind in the world. Subsequently, in a survey conducted
throughout Wayanad district from June to September 2018,
breeding of Aedes albopictus was encountered in 15.3% of the
leaf sheaths surveyed [10].

5. Cocoa (Theobroma cacao)
Kerala ranks first in the production as well as area under
cultivation of Cocoa in India. It has an area of with 13,924 Ha
under Cocoa cultivation. The pods of Cocoa attract rodents
for the sweet endocarp. They eat the endocarp by boring the
hard shell like rind. In the process, the pods get transformed in
to water holding containers. During rainy seasons in 2003 and
2004 breeding of Aedes albopictus was observed in such
excavated Cocoa pods. Breeding was noticed both in hanging
and grounded pods. It was also observed that such pods
remain on the Cocoa trees for approximately six months. On
an average 25 immature stages of Aedes albopictus could be
collected from each pod. Out of this 36% were I/II instar
larvae, 58% were III/IV instar larvae and 6% pupae [15].
6. Pineapple (Ananas comosus)
Kerala ranks fourth in terms of area under pineapple
cultivation. It has an area of 7911 Ha under Pineapple
cultivation. It is a known fact that mosquitoes breed in the leaf
axils of a variety of plants. However, breeding of Aedes
albopictus in the leaf axils of Pineapple plants was not
reported till 2007. In June 2007, extensive surveys conducted
in 5 districts of Kerala which had witnessed massive
outbreaks of Chikungunya brought to light the potential of
Pineapple plantations as breeding habitats of Aedes
albopictus. Though many plants were found to provide
breeding habitats for Aedes albopictus, 80.8% breeding
occurred in the axils of Pineapple [2]. However, the percentage
pineapple plants with Aedes albopictus breeding was not
reported.

4. Rubber (Hevia brasiliensis)
Natural rubber is obtained from the South American tree
Hevia brasiliensis. This tree is cultivated in plantation in
several countries of Asia and Africa. The largest producer of
Rubber is Thailand followed by Indonesia, Malaysia and
India. In the case of Rubber cultivation also Kerala ranks first
in the country with an area of 550840 Ha. One hectare of
plantation has on an average 500 trees. Latex is obtained from
the bark of the rubber tree by tapping. Tapping is a process of
controlled wounding during which thin shavings of bark are
removed. The aim of tapping is to cut open the latex vessels in
the case of trees tapped for the first time or to remove the
coagulum which blocks the cut ends of the latex vessels in the
case of trees under regular tapping. Tapping is done in the
morning hours on alternate days or every third day. In olden
days Coconut shells were used in Kerala for collecting latex.
Today, it has been replaced by plastic containers of 500 ml
capacity. The oozing latex, which flows out for about four
hours, is led into the cup by a galvanised ‘spout’ that has been
attached to the tree. During South-West monsoon season
tapping is temporarily suspended and rain water gets collected
in the latex cups. In June 2002, while investigating a
suspected dengue case in Wayanad district and a suspected
dengue death in the neighbouring Kannur district profuse

7. Conclusion
Mosquito borne diseases, especially those vectored by Aedes
albopictus have been on the rise globally. One of the most
important reasons for this increase is the invasiveness of this
vector. Adaptation of Aedes albopictus to lesser known
habitats is also creating obstacles in the containment of this
species [16]. In this review five crops in Kerala, were found
contributing to five different unconventional habitats viz.,
rachis of shed coconut fronds, shed Areca nut leaf sheaths,
latex cups on Rubber trees, Cocoa pods and leaf axils of
pineapple. Such studies need to be undertaken in all Aedes
albopictus countries reveal the potential habitats in various
agricultural crops. Being man made, agro-ecosystems have
the potential for playing a significant role in the epidemiology
of diseases transmitted by Aedes albopictus as happened in
the case of rubber plantations in Kerala, where it played
crucial roles in the outbreaks of dengue and chikungunya in
the state [17].
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