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Object 3.

Effects of Quercetin on Fungicide
Suppression of Flight Performance

Background Introduction Object 2. Impacts of Dietary Phytochemicals on Honey bee Longevity and Detoxification Capacity

* Dietary phytochemicals serve important functions in insect m
herbivores (Nishida, 2014). Functions of phytochemicals in * Newly emerged workers from a single hive were collected over a 3-day period.

* Caged bees (25 bees/cage with 5 replicates for each treatment) were kept in an incubator in a dark room at 33 °C and 50% RH.

* Bees in each cage received one kind of treated 50% syrup with casein diet (protein : carbohydrates =1 : 12; casein was used as . The “flight treadmill” was designed and
a phytochemical-free protein source).

phytochemicals from honey, including p-coumaric acid and * Syrup diets were made fresh and replaced daily. Survival rate of each cage were recorded daily.

quercetin, induces CYP450 gene expression (Mao et al., m

Xp.

oollinators are largely unknown.

* According to our previous work, consuming certain
used to evaluated the flight performance of

bees.

 Bees rely on cytochrome P450 monooxygenases for

detoxify vioid 4 ohvtochemicals. Th * Quercetin and p-coumaric acid enhanced worker longevity (Hazard ratio < 1), a finding that reinforces the * Consuming quercetin potentially

etoxifying pesticides an ochemicals. Thus, , _ _ _ _

phytoczeiiials may inter:ctywith sesticides and lead to importance of naturally occurring phytochemicals in the diet of honey bees. facilitates faster flight. In contrast,
* Quercetin improved tolerance of two tested pyrethroids in workers. foragers consuming boscalid alone

toxicity changes. . . . : : :
* p-Coumaric acid also had a protective effect on workers exposed to bifenthrin; however, the effect was small in

* |n acute toxicity bioassays, phytochemicals synergistically exhibited the lowest frequency of

Yuced th i of taufluval ) X ! magnitude in other subgroups. wing flapping
reduced the toxicity of tau-fluvalinate to bees (lohnson et dl., e Bifenthrin and B-cyfluthrin at sublethal concentrations had negative effects on worker lifespan (Hazard ratio > 1). . | o
2012). Exp. 2 * Consuming quercetin eliminated the

* This experiment is still in progress. Preliminary results suggest that p-coumaric acid has a protective effect on adverse effects of boscalid on flight

* The use of fungicides while almond flowers are in bloom

thus likely presents a toxicological challenge to honey bees performance of foragers.

workers exposed to chlorantraniliprole (Fig B).

by compromising their ability to process quercetin and  Quercetin plus p-coumaric acid diet improved tolerance of the tested fungicide, propiconazole (Fig C). However,

other biologically active components of their pollen, honey, A 20 *

when these two phytochemicals are ingested individually with propiconazole, the survival rate was unaffected. —~
d beebread di PO B |
anda beebread diet. . . . . . T * k%
* Moreover, phytochemicals increased the mortality of workers when the diet was also amended with both = 210- | I |
O -
. oF : : chlorantraniliprole and propiconazole diet (Fig D). & 200 -
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