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INTRODUCTION
• Neonicotinoid insecticides, such as thiamethoxam, belong to a 

group of insecticides with systemic activity (move inside the 

plant), and are applied to the root system via drench, then it is 

absorbed and distributed throughout the plant. 

• Drench applications are indented to only affect insects that feed 

on plant sap/tissue, avoiding constant and unnecessary 

spraying throughout the field that could have negative 

outcomes on natural predators in the environment2. 

• Because of this unique way of chemical application, 

thiamethoxam has been used in many integrated pest 

management programs, where biological control agents such 

as lady beetles (Hippodamia convergens) and flower bugs 

(Orius insidiosus), are also used as a tool for pest control in 

crops and fields1,2. 

• Despite the fact that thiamethoxam does not have direct contact 

with natural predators when applied, studies have shown the 

potential indirect impact these chemicals might have on 

beneficial organisms when  travelling through the food chain. 

Figure 1 Thiamethoxam travelling through the food chain to impact 

natural predators. Sap-feeding insects like aphids (middle) might ingest 

chemical residue while feeding, which can potentially be transferred to 

natural predators like the flower bug (right) when feeding on aphids. 

• Therefore, we aim to elucidate the effects of thiamethoxam on 

two natural predators, convergent lady beetle and the insidiosus

flower bug, when travelling through the food chain. 

• We hypothesize that both predators will show a decrease in 

survival rates when fed with insects that have been exposed to 

thiamethoxam-treated plants .

• We evaluated the insecticidal movement through the food 

chain by exposing aphids, an important agricultural pest, to 

thiamethoxam treated (T) and untreated (U) plants. Aphids were 

then removed and fed to the predators for 24 h, and predator 

survival was evaluated over the course of 7 days. 

MATERIALS AND METHODS
The experiment was conducted in two separate locations to 

evaluate different organisms in the food chain, however the 

methodology used in both cases was very similar. 

• Convergent lady beetle survival was evaluated in the 

Entomology department at the OARDC campus (Wooster, 

Ohio), using Zinnias (Zinnea elegans) as host plants and green 

peach aphid (Myzus persicae) as insect pest; flower bug 

survival was evaluated in the Biological Control facilities at the 

EAP El Zamorano University (Honduras), where green pepper 

(Capsicum annuum) and melon aphids (Aphis gossypii) where 

used as host plant and insect pest respectively. 

DISCUSSION AND CONCLUSIONS
• Convergent lady beetles were not affected by the thiamethoxam 

through the food chain. Although with these results we can infer 

that thiamethoxam does not impact mortality, other neonicotinoids, 

like acetamiprid, can cause toxicity on convergent lady beetles 

(Cloyd et al, 2017).

• The insidiosus flower bug survival was impacted by 

thiamethoxam´s movement through the food chain the first 21 

DAT. Camargo et al study, similarly shows how pirate bug mortality 

increased when fed with soy bean aphids (Aphis glycines) that 

were exposed to seed-treated thiamethoxam soy bean plants. 

• We consider that the timing of the release of natural predators to 

our fields is critical to complement chemical control against pests 

is fundamental. Our results suggest that  releasing Convergent 

lady beetles within the first 21 days and insidiosus flower bugs 28 

days after thiamethoxam application, will decrease mortality rates 

in predators, thus increasing their efficiency to control pests.  

 The present study showcases the importance for growers to 

understand how systemic insecticides can be impacting 

beneficial organisms when combining different IPM 

strategies. Further studies are needed to fully understand the 

correct methods to implement “natural friendly” chemical 

control to our fields, that could act efficiently along with the 

biological control, without negatively impacting the 

organisms in the environment. 
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• Each individual plant was soil drenched with a single application of 100 

mL of solution (170 g of thiamethoxam per 100 L of H2O). Plants were 

only given one single application throughout the experiment to 

determine how long the effects of thiamethoxam would last inside the 

plants. A group of plants was left untreated to use as control. 

• Two sets of aphids from each species were exposed to T and U plants. 

The 1st set was exposed for 48 h, and survival was evaluated to 

confirm that aphids were in fact ingesting thiamethoxam residues from 

the sap. After corroborating aphid mortality, the 2nd set was exposed to 

T and U plants for 24 h and later fed to adult lady beetles or flower bugs 

for the next 24h. 

• After 24 h, surviving aphids were discarded and predator survival was 

evaluated daily during  the next 7 days.

• The experiment was repeated 7, 14, 21, 28,35 and 42 days after 

treatment application on plants (DAT). 

• Graphs and statistical analysis were performed with GraphPad Prism 

(version 6.07) software and RStudio (version 0.099.893) respectively. 

Figure 2. To verify that thiamethoxam was been ingested by the pest, a group of 

aphids was placed on T or U plants (1st set) for 48 hours (a and b). Isolated lady 

beetle after having been fed with aphids from the 2nd set ( c ). 

RESULTS
Aphid Survival 

Figure 3. Aphid survival percentage (%; y-axis) on T or U plants after single 

application (1st set) evaluated at six time points (7, 14, 21, 28, 35 and 42 DAT; x-

axis). a) Green peach aphid survival on zinneas; b) Melon aphid survival on 

pepper. On average, survival % was low on aphids exposed to T plants vs aphids 

exposed to U plants on both host  plant systems (different letters represent 

significance difference between treatments; P<0.05). These results suggest that 

aphid consumption of thiamethoxam occurs and is most likely the cause of aphid 

mortality. 

Figure 4. Average of days predators remained alive (y-axis) after 

having been fed with aphids exposed to T or U plants (2nd set) 

evaluated at 5 time points (7, 14, 21, 28, and 35 DAT; x-axis).              

a) Convergent lady beetle days remaining alive after having fed on 

green peach aphids. There was no significant difference between 

convergent lady beetles that fed on thiamethoxam exposed aphids 

compared to those fed with unexposed aphids (P>0.05). This was 

consistent throughout 35 DAT.  b) Days the insidiosus flower bug 

remained alive after having fed on melon aphids. The first 21 days, 

flower bug fed on thiamethoxam exposed aphids notably showed a 

survival difference when compared to its control. After 21 days, on 

average, the flower bugs fed with exposed aphids showed no 

significant difference on surviving days when compared to its control. 

Data remained consistent up until 42 DAT (data not shown). Same 

letters between treatments represents no significant difference; p>0.05.
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