
Background
The performance of insect pests depends in part on the quality of their 
food source. Studies suggest that high fertilizer levels stimulate pest 
populations through increased nutrient availability in plant tissues, 
including organic nitrogen (N) such as amino acids and proteins. 

Greenhouse trials with potted chrysanthemum showed that plant 
nutrition affected western flower thrips populations, leading to a 
possible reduction of 30 to 50% when fertilizer was lowered from 
200–300 ppm to 50-100 ppm of nitrogen. However, results were 
variable and at the lowest fertilizer rates, plant quality suffered 
significantly. 

To better understand these results, this study investigated the effects 
of chrysanthemum cultivar and fertilizer rate on thrips oviposition rate 
in no-choice and choice laboratory trials. Non-targeted metabolite 
analysis was done to identify compounds that varied among 
treatments.

Methods
Chrysanthemum plants of four cultivars were grown from cuttings in a 
growth chamber and fertilized with either 75 or 250 ppm of nitrogen 
(Fig 1). Leaves from these plants were used in the trials. 

In the no-choice trial, individual female thrips were put on a leaf in a 
small dish to oviposit for 24 hours. After four days, emerging thrips
larvae were counted. Choice trials were similar, but females had 
access to two leaves, one from each fertilizer treatment.

Extracts from freeze-dried leaf tissue from each treatment were 
analyzed through non-targeted metabolite profiling.
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Results
These results are preliminary and may change as more data is 
collected.

Cultivar comparison:
• Thrips oviposition varied depending on chrysanthemum cultivar 

(Fig 2 and 3). Overall, cultivar SP and CH were most susceptible, 
while thrips laid the least eggs in GR.

• The tested cultivars had highly different metabolome compositions. 
Out of 9,379 metabolites, 8,652 (92%) had at least a two times 
difference in concentration. In Fig 4, each cluster is a different cultivar.

High vs. low fertilizer rate:
• In the no-choice trial (Fig 2), thrips oviposited in all treatments. More 

eggs were laid in leaves from high fertilizer plants for cultivars GR 
and VY. When offered a choice, thrips preferred to oviposit in high 
fertilizer leaves in all cultivars (Fig 3).

• Concentrations of up to 600 metabolites were changed due to 
fertilizer rate, but differences were not consistent among cultivars. 
For example, chlorogenic acid, a known resistance factor for thrips, 
was only different in cultivars CH and SP (Fig 5a). One single 
metabolite varied with fertilizer rate in all cultivars (Fig 5b). The 
identity of this compound still remains to be determined.
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Thrips oviposition – choice trial
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Conclusions
• Manipulating plant nutrition affected oviposition rates of thrips.
• However, cultivars differed greatly in susceptibility to thrips and 

metabolite profile.
• As thrips showed clear preferences in choice situations, it can be 

expected that thrips will proliferate on the most susceptible varieties 
in commercial greenhouses.

• Although manipulating plant nutrition may help reduce thrips, 
growing resistant cultivars will be key to successful thrips IPM in 
chrysanthemums.

Figure 5: Concentration of specific metabolites in leaves from four 
chrysanthemum varieties grown with either 75 or 250 ppm of nitrogen 
(A - chlorogenic acid, a known thrips resistance factor; B - unidentified metabolite 
that varied most consistently with fertilizer rate). An asterisk indicates a significant 
difference between leaves from high and low fertilizer plants.

Figure 4: Principle Component Analysis from scores plot illustrating grouping of 
four chrysanthemum varieties grown with either 75 or 250 ppm of nitrogen based 
on similarities in metabolite profiles. 

Figure 3: Mean number of emerged thrips larvae after 24 h oviposition period with 
access to two leaves, one from a high fertilizer plant and one from a low fertilizer 
plant. Four different chrysanthemum varieties were tested (N = 7-8).

Figure 2: Mean number of emerged thrips larvae after 24 h oviposition period with 
access to a single leaf. Treatments included four chrysanthemum varieties grown 
with either 75 or 250 ppm of nitrogen (N = 10-13).

Figure 1: Experiment 
treatments included four 
chrysanthemum cultivars and 
two fertilizer rates (ppm of 
nitrogen).
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Thrips oviposition - no-choice trial
How to read this graph:
• A PCA plot lets us 

visualize differences in 
the biochemical 
makeup of plants.

• Each dot represents a 
sample. 

• The closer the dots, 
the more similar their 
biochemical makeup.

• Differences between 
cultivars (different 
colours) are much 
larger than differences 
due to fertilizer rate 
(light and dark dots of 
the same colour). 


	Slide Number 1

