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Is olfactory orientation of Thrips tabaci disrupted by a non-
host plant? 

E. den Belder, J. Elderson & I. Agca 

Plant Research International, Department of Crop and Production Ecology, PO Box 16, 6700 AA, Wageningen, The 
Netherlands 

Reported are the results of Y-tube olfactometer bioassays on the behavioural responses of T. tabaci 
to the flower odours p-anisaldehyde and benzaldehyde (benzoic aldehyde). Interference of clover 
volatiles and these flower odours on the orientation of adult onion thrips was tested in a field 
experiment. Olfactory bioassays demonstrated purified flower odours (aldehydes) were attractive 
to adult females of the onion thrips Thrips tabaci. 
In monocropped leek plots under field conditions, yellow water traps with p-anisaldehyde or 
benzaldehyde caught significantly more adult female onion thrips than yellow water traps without 
aldehydes. Behavioural responses for thrips host finding are discussed. 
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Because aldehydes have proven effective for increasing trap capture of some adult male and 
female thrips species in outdoor experiments (Kirk, 1985; Teulon et al., 1993), this study 
investigates the response of adult onion thrips (Thrips tabaci Lindeman) to p-anisaldehyde and 
benzaldehyde. Thrips tabaci is a polyphagous species and a serious pest in field crops such as 
cabbage, leek and strawberry. Leek intercropped with clover has been shown to suppress T. tabaci 
(Den Belder et al., 2000). The release of repellent or volatile masking substances into the air by 
associated plants may disrupt the olfactory orientation of onion thrips. In experiments in the field 
is tested if the presence of volatiles of the non-host plant clover affect the response of onion thrips 
on flower volatiles. 

MATERIALS AND METHODS 

Bioassays 
Thrips tabaci females were introduced individually into the first centimetre of the base tube of a 
Y-tube olfactometer (experimental set up see De Kogel et al., 1999) using a small aspirator. If the 
thrips walked up the tube to the far end of one of the arms of the Y tube this was recorded as a 
choice. If a thrips did not make a choice within 3 min, this was scored as a no choice. Experiments 
consisted of at least 25 choices. To prevent positional effects, the entire set-up was turned 180° 
after every five thrips). 

All odorous compounds were purchased from Fluka Chemie AG, Buchs, Switzerland and 
diluted in light paraffin oil (Fluka). One microlitre of each odour were administered on 1 x 2 cm 
pieces of filter paper (Schleicher & Schuell AG, Feldbach, Switzerland; No. 595). For the 
experiments with the aldehydes the controls were similar except that the filter papers contained 
only the solvent. 

Field experiment 
The transparent water traps (4 cm high, 21 x 13 cm base) were placed on a yellow paper sheet at 
canopy level (about 14 cm) in the 0.3 ha field of leek crop (16 plots). Eppendorf vials containing 2 
ml of pure p-anisaldehyde, benzaldehyde, or water were hung by two elastic bands just above 
water level. A piece of folded filter paper (25 cm2) served as a wick. Eight replicates of two 
treatments including water traps with and without anisaldehyde and eight replicates of two 
treatments including water traps with and without benzaldehyde were placed in a 4 x 4 grid in a 
complete randomised design. The distance between the traps in the plot was 4.0 m and 5.5 m 
between the traps between the plots. The anisaldehyde or benzaldehyde treatments were divided 
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evenly over the 16 plots and with a control trap. Trapping started on 13 October 1999 and 
continued for 96 h. Vials were replaced after 48 h.  

In the second week of October, the background adult thrips density on leek plants in the field 
plots without undersown clover was 46.3 ± 4.2 adult thrips per leek. Density was 21.3 ± 1.7 adult 
thrips per leek plant in the field plots with clover. Mean wind velocity was 1.7 m s-1, measured 2 m 
above ground level at the nearest research station (at 1 km). 

Statistical analysis 

The data obtained in the olfactometer bioassays with p-anisaldehyde and benzaldehyde were 
analysed using a logistic regression analysis with the binary choices as response variable and the 
concentration as factor, using Genstat 5 programme (Genstat 5 Committee, 1993). The number of 
thrips caught in water traps with different odours placed in the monocropped or intercropped leek 
field plots were examined using a paired Student's t-test (two-tailed, after log transformation). 

RESULTS 

Bioassays  
Female onion thrips preferred the 10% solution of p-anisaldehyde in paraffin oil to pure paraffin 
oil (P < 0.01, sample size = 225, Fig. 1). They showed no preference for a 0.5, 1.0% and 20% 
solution of p-anisaldehyde over pure paraffin oil (P = 0.29, 0.81 and 0.12 and sample size = 150). 
The overall result of the analysis for the four concentrations together showed a significant but 
small odour effect (prediction is 0.5593 ± 0.019, P = 0.002, sample size = 675) and no significant 
concentration (factor) effect.  

 

Figure 1. Y-tube olfactometer: response of adult female Thrips tabaci to 1 µl p-
anisaldehyde or benzaldehyde solutions (in paraffin oil) as percentage of the total number 
of thrips that moved to either end of the olfactometer. Each concentration was tested in at 
least six separate replicates (because of homogeneity of replicates the binomial test was 
used for all observations together). NS: P > 0.05; **: 0.001 < P < 0.01 
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Binomial tests showed no significant preference to the benzaldehyde concentrations 0.5, 1.0, 
10 and 20% in the olfactometer I to pure paraffin oil (P = 0.08, 0.34, 0.29 and 0.81 respectively, 
sample size = 150, except for 1.0% benzaldehyde, sample size = 250). The overall result of the 
analysis for the four concentrations together showed a significant but small odour effect 
(prediction is 0.5473 ± 0.018, P = 0.002, sample size = 700) and no significant concentration 
(factor) effect.  

Field experiment 
Yellow water traps with p-anisaldehyde and benzaldehyde placed in the monocropped leek plots 
caught significantly more adult female onion thrips (56 and 68%, respectively P = 0.037 and P < 
0.01, Fig. 2) than did traps without volatiles (44 and 32% respectively). Similarly in the leek plots 
with undersown clover, more adult female thrips were trapped in the presence of benzaldehyde 
than in the unbaited traps however these differences were not significant (P > 0.01) probably 
because of the low thrips densities or the small number of replicates. Water traps with p-
anisaldehyde placed in the leek plots with undersown clover trapped fewer female adult onion 
thrips than did the unbaited traps (38 and 62% respectively) but this difference was not significant 
(P > 0.01). 

DISCUSSION 
Adult female T. tabaci respond positively to 10% p-anisaldehyde but not to benzaldehyde 
solutions between 0.5, 1, and 20%. Odour attractiveness usually shows a concentration-dependent 
optimum above which compounds that usually attract insects cause repellency (Frey et al., 1994). 
This may explain why only one of the concentrations tested of p-anisaldehyde was attractive and 
not the lower nor the higher.  

Results comparable to those of the olfactometer bioassays were obtained under field 
conditions in the monocropped leek plots using water traps containing aldehydes. Yellow water 
traps with pure p-anisaldehyde or benzaldehyde caught significantly more adult female onion 
thrips than did the same colour water traps without aldehyde odour. Kirk (1985) found that the 
addition of anisaldehyde significantly increased trap capture of thrips species including onion 
thrips. Teulon et al. (1993) found significant differences in adult female onion thrips caught in 
yellow water traps with aldehydes in grass fields in comparison with traps with water.  

 

 
Figure 2. Field experiment: fraction of total number of adult female Thrips tabaci (N) 
counted in water traps with and without p-anisaldehyde or benzaldehyde placed in 
leek fields with and without undersown clover (paired Student's t-test, two-tailed, after 
log transformation; NS: P > 0.05; *: 0.01 <P < 0.05; **: 0.001 < P < 0.01) 
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In the field plots with undersown clover, however, the traps with aldehydes did not trap more 
thrips than those without aldehydes. Water traps with anisaldehyde placed in the leek plots with 
undersown clover trapped even fewer female thrips than did the unbaited traps. Mixing flower 
odours with odours from the non-host plant, strawberry clover, may disrupt the olfactory 
orientation of onion thrips. Frey et al. (1994) showed similar results using geraniol, a flower 
compound that attracts western flower thrips when applied on its host Chrysanthemum. The same 
concentration geraniol was not attractive on the non-host Sinningia. They suggested that the 
presence of volatiles of non-host plants may affect the response of thrips by interfering with the 
insects’ receptors for the pure volatile (see also Visser, 1986). 
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