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a b s t r a c t
Daily, 3 billion cups of tea consumed worldwide and this consumption is accompanied by the discarding
of huge waste amounts into the environment. Tea leaf contains a diverse array of toxic molecules. Despite
evidence that its waste is almost as rich in toxicants as green leaves; no research has been done to turn
this source of pollution into a beneﬁt for ant pest management, where new chemistries are highly needed
as a result on insecticide resistance. The present study was performed to explore the behavioral and lethal
effects of tea and its leftovers on the black crazy ant (BCA), Paratrechina longicornis Latreille, yellow crazy
ant (YCA), Anoplolepis gracilipes Smith, and weaver ant (WA), Oecophylla smaragdina Fabricius. Both fresh
tea extract (FTE) and used tea extract (UTE) were detrimental to the survival of BCA, YCA, and WA. FTE
was the most toxic solution and BCA was the most vulnerable species. The presence of tea extracts in
meals did not prevent workers of all three species from visiting and feeding in the presence their preferred
foods. The results presented here suggest that diets containing tea extracts are attractive to BCA, YCA, and
WA when in competition with their preferred foods. These extracts were also insecticidal to the worker
ants. These properties demonstrate the potential of tea and its waste products for developing novel
environmentally friendly and low-cost ant control strategies, which could also be a practical solution to
the growing environmental problem it causes.
© 2016 Elsevier B.V. All rights reserved.

1. Introduction
Tea (Camellia sinensis; Ericales: Theaceae), which is mainly cultivated in tropical climates (Sarma et al., 2014), is the most widely
consumed beverage aside from water in many countries around
the world (Primavesi et al., 2014). This consumption is accompanied by the discarding of large amounts of tea waste into the
environment (Guardian News, 2014). World tea production and
consumption are forecast to signiﬁcantly increase from during
the period 2014–2020 (Transparency Market Research, 2015). Tea
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leaves contain hundreds of chemicals including ﬂavonoids, phenolic compounds, alkaloids and methylxanthines. With the predicted
increase in popularity of tea as a beverage, the amounts of tea waste
in the environment along with the huge chemical resources that
they contain are both expected to increase.
Tea has an array of positive health beneﬁts in humans (Johnson
et al., 2012; The Tea Association of the USA Inc., 2013) and negative effects on bacterial and viruses (Heinrich et al., 2011). Tea
can also have negative effects on insects. Mitchell et al. (1993)
reported increased anti cytochrome P-450-dependent ecdysone
20-monooxygenase activities of ﬂavonoids in dipterans and lepidopterans. Chlorogenic acid has been shown to cause death
(Nathanson, 1984), reduce feeding and the bioavailability of amino
acids and to decrease digestion in several insects (Dowd and Vega,
1996; Jassbi, 2003; Mallikarjuna et al., 2004).

