
 

 

The World Health Organization (WHO) 

urged vector control programs to find and imple-

ment more environmentally friendly and cost-

effective strategies through Integrated Vector Man-

agement (IVM) (Mutero et al., 2020; Nurlaela & 

Mardliyah, 2021; Tur et al., 2021; WHO, 2004). One 

of the measures is the use of mosquito attractants 

inserted into a trap called an Ovitrap (Marin, Mahi-

ba, et al., 2020; Nascimento et al., 2020). The 

attractant material can be in chemicals, semi-

chemicals, or organic substances (Kim et al., 2021). 

On a laboratory scale, adding various insec-

ticides into Ovitrap (Lethal Ovitrap or LO) can in-

crease the mortality by 45 to 100% for larvae and 

adult mosquitos. The modification of Ovitrap with 

the addition of attractants has also been devel-

oped, such as using 10% hay infusion proved to be 

more effective at catching mosquito eggs than us-

ing tap water (Polson et al., 2002). However, other 
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Introduction 

Vector-borne diseases are still a global 

health problem (El Amri et al., 2020; Ligsay et al., 

2021; Sweileh, 2020). As a result, various vector 

control measures have been implemented, such as 

the use of insecticides and larvicides (Lamaningao 

et al., 2020; Muturi et al., 2020; Raul et al., 2021). 

However, continuous use of insecticides can lead to 

vector resistance (Boyer et al., 2018; Li et al., 2021; 

Moyes et al., 2017; Vontas et al., 2020), undesira-

ble effects on natural enemies and non-target or-

ganisms, and environmental damage (Abeyasuriya 

et al., 2017; Page et al., 2014; Pinkney et al., 2000; 

Su et al., 2014). 
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research stated no significant difference between 

hay infusion and tap water (Alfiantya et al., 2018; 

Noreen, 2017).  

The use of organic materials to attract mos-

quitoes was developed by Allan and Kline,  Díaz-

Santiz et al, and Schoelitsz et al. by fermented 

hay/grass (both dry and fresh) as a base material. 

The use of organic infusion to attract mosquitoes is 

environmentally friendly and is considered the best 

solution for vector disease control. Therefore, this 

study aims to review the potential of organic infu-

sion as an attractant for the oviposition of various 

mosquitoes to control disease-transmitting vectors 

based on available literature. 

 

Methods 

The literature review used the PRISMA 

method, which is a method that identifies, evalu-

ates, and interprets all findings on a particular re-

search topic to answer predetermined questions 

(Moher et al., 2009). The review was carried out on 

various articles covering attractants as a preference 

for oviposition of various mosquito species. Litera-

ture was obtained from PubMed, ScienceDirect, 

MDPI, SciELO, Springer, and Cochrane Database of 

Systematic Reviews with the keywords “Attractant” 

and “Preference” and “Mosquito”*. 

The bibliographic references of selected arti-

cles were manually analyzed to find studies that 

could be included for review. In addition, docu-

ments from gray literature, scientific articles, sys-

tematic reviews (SR), meta-analyses, and book chap-

ters that met the inclusion criteria were included as 

references (Table 1). 

Initial selection and screening were carried 

out by the principal investigator based on the title 

and abstract. Furthermore, the final selection was 

made by three reviewer teams consisting of ento-

mologists in Environmental Health and experts in 

scientific publications of public health. The objec-

tives and roles of each reviewer have been agreed 

upon in a separate meeting. A table was created to 

exclude and enter studies as needed. The review 

focused on the types of organic infusion attractants, 

both from grass/hay, leaves, flowers, fruits, and 

other household waste. 
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Table 1. Inclusion Criteria for Research 

Features Inclusion Criteria 

Font Type 
Language 

Period 
Design Types 

articles, book chapters, review articles 
English 

Unlimited / until 31st December 2020 
True-Experimental, quasi-experimental 

Each article was evaluated based on: Coun-

try and year of study, type of study design, interven-

tion evaluation, mosquito species tested, type of 

organic attractant used, type of traps/Ovitrap and 

volume of infusion water, and the attractiveness of 

the organic infusion used. 

 

Results 

A total of 1,851 journal results were ob-

tained through the mentioned keywords, and 12 

articles were included in this study after screening 

using the PRISMA method (Figure 1). 

The selected articles matched the keywords 

and met the criteria mentioned in the discussion 

above (Table 1). The number of articles was reduced 

to 1720 after the merger of the same articles. After 

eliminating the publications of books, symposiums, 

posters, and proceedings, the articles left were 307 

scientific articles. Next, the elimination of titles and 

abstracts resulted in 32 articles. The final selection 

was based on the discussion of organic infusion 

attractants in the obtained research, and 12 articles 

were included as literature for this study (Table 2). 

Design 

The designs used to test organic infusions 

are generally quantitative through laboratory bioas-

says (9,11,12), field studies (2,5,7,10), a combination 

of laboratory and semifield (8), and a combination 



 

 

of laboratory and field bioassays (1,3,4,6,). The du-

ration takes for the study varies, ranging from 24 

hours to 1 year for the laboratory scale and 1 to 2 

years for the field scale. Meanwhile, the studies 

were conducted in various countries, such as the 

US (1,2,3,5,7,8,12), Florida (1,8,12) & Alabama 

(5,7), Thailand (4), China (6), Brazil (9), Israel (10), 

Kenya (11). 

Tested Mosquito Species 

The most common species used in the 

study were Aedes spp (Ae. aegypti and Ae. albopic-

tus), Culex spp (Cx. quinquefasciatus, Cx. pipiens, 

Cx. restuans, Cx. tarsalis), Anopheles spp (An. gam-

biae, An. quadrimaculatus). In addition, laboratory-

scale studies in studies 1, 3, 4, 6, 8, 9, 10, and 11 

tested the potential for organic infusion to attract 

certain mosquito species, while the other identified 

the mosquitoes after the experiment was carried 

out. 

Trap and Atractant 

The materials used for infusion were de-

rived from various organic substrates or their com-

bination, such as flowers (6,10), fruits (9), a combi-

nation of flowers and fruits (10), vegetables (9), 

grasses (1,3,5,8,9, and 11), aquatic 

plants/macrophyte (12), and a combination of 

leaves and grasses (2,6,7,8). The organic infusion 

attractant uses fresh leaves and grass then dried 

(11), and some also use dry leaves (3). The attract-

ant was mixed with water and then fermented and 

tested with a certain concentration. Besides plants, 

the rinse water of household waste in the form of 

leftover side dishes, such as waste of crab shells 

and shellfish (4), was also used as an infusion mate-

rial. 
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Figure 1. Literature Analysis Process 
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Discussion 

The selection of mosquito oviposition habi-

tat is influenced by a variety of chemical, physical 

and physiological factors. The female mosquito de-

termines the appropriate place to lay eggs using 

visual (color, texture, brightness) and olfactory (info 

chemicals) sensors. Therefore, humans use info 

chemicals to observe and manipulate mosquito be-

havior to control diseases and vectors in the fu-

ture(Schoelitsz et al., 2020). The use of organic infu-

sion as an attractant has a content that can emit 

chemicals that are volatile and liked by mosquitoes 

(Soonwera, 2015; Turnipseed et al., 2018). 

Based on the literature review results above, 

all studies inform the potential of organic infusion 

as a mosquito preference for oviposition. Thus, the 

use of organic infusion attractants effectively con-

trols disease-transmitting mosquitoes through vec-

tors (Marin, Tennyson, et al., 2020). 

Dengue vector, Aedes albopictus, is attrac-

tive to an organic infusion from hay (Sandra A. Allan 

& Kline, 1995), flowers, fruits, and honeydew 

(Müller et al., 2011), water oak (Obenauer et al., 

2010), fresh Bermuda grass (Burkett-Cadena & Mul-

len, 2007; Zhang & Lei, 2008). Meanwhile. Ae. ae-

gypti is attracted to cashew leaves infusion,(Santos 

et al., 2010) and water hyacinth (Turnipseed et al., 

2018).However, Bermuda hay infusion is not opti-

mal for Anopheles (Eneh et al., 2016). 

The infusion of oak leaves, pine straw, fresh 

Bermuda grass attracted various Culex sp. when 

applied in the field (Burkett-Cadena & Mullen, 2007, 

2008; Zhang & Lei, 2008), while Bulrush infusions 

can draw Culex spp both in the laboratory and field 

(Du & Millar, 1999). 

However, no studies have been conducted 

regarding an effective container/trap combined with 

an effective organic infusion attractant, such as 

Ovitrap recommended by CDC (Centers for Disease 

Control) with geosmin attractant (Melo et al., 2020). 

Therefore, it is necessary to develop further re-

search related to first, comparing each organic infu-

sion (flowers, leaves, grasses) simultaneously to find 

the most effective one (Acevedo, 2021; Burkett-

Cadena & Mullen, 2008; Lampman & Novak, 1996), 

and the factors affecting its effectiveness (Obenauer 

et al., 2010; Rajapaksha et al., 2021; Sant’ana et al., 

2006). Second, combining the use of effective or-

ganic infusion with the various type of trap used. 

Third, it is necessary to look for a more cost-

effective and locally available container in the com-

munity. 

Finally, this literature review has several 

limitations. This study may have a bias in publication 

selection as the initial screening by peers was not 

carried out. In addition, this study only focuses on 

the use of organic infusions, does not include the 

combination of organic infusions with other attract-

ants (chemical and/or biological compounds). Final-

ly, the articles were explored only from six sources. 

Thus, the findings related to organic infusion were 

limited and needed to be explored further.  

  

Conclusion 

The review study showed that the use of 

organic infusion from various substrates has the 

potential as a preferred attractant for oviposition of 

various Aedes spp., while the type of mosquitoes 

that were mostly drawn to organic infusion at a field 

scale was Culex spp. Because of this study based on 

the literature review, therefore, for further research 

the effectivity of organic infusion on a field scale is 

needed as its information is still limited. 
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