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Abstract: Western flower thrips, Frankliniella occidentalis (Pergande), an 
important pest in rose greenhouses, has several generations per year, and in 
addition to direct feeding damage to rose flowers it also transmits tospoviruses. 
Because of resistance to insecticides, alternative strategies are needed to 
manage this pest, including trapping. In this study, trapping by sticky traps of 
two different colours (blue and yellow) was experimented at three different 
heights (at canopy level, and 20cm above and below canopy level) on two rose 
cultivars (Red one and Avalanche). The numbers of trapped thrips were 
counted after five days. The number on the blue sticky traps, regardless of their 
height of placement and type of cultivar, was significantly higher than that on 
the yellow traps. Number of thrips on blue traps at 20cm above the canopy was 
significantly higher than on blue traps at the other levels in both cultivars. In 
contrast, the number of thrips that were trapped in yellow sticky tarps in 
various heights as well as cultivars was not significantly different. 
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Introduction12 
 
The western flower thrips (WFT), Frankliniella 
occidentalis (Pergande) is one of the most 
devastating pests of ornamental plants in 
greenhouses. WFT was described originally 
from California in 1895, the horticultural trade 
has progressively since the 1970’s distributed 
this thrips around the world (Kirk and Terry, 
2003; Sampson, 2018). This pest damages 
plants in two ways-by direct feeding on flowers, 
fruit, and other plant parts, and by transmission 
to plants of tospovirus diseases (Yudin et al., 
1986; Lewis, 1997). The insect has a broad host 

                                                   
Handling Editor: Saeid Moharramipour 
______________________________ 
* Corresponding author, e-mail: kminaei@shirazu.ac.ir 
Received: 6 April 2018, Accepted: 30 June 2019 
Published online: 3 July 2019 

range of more than 500 species in 50 plant 
families, including many crops and ornamental 
plants (Zhang et al., 2007). The pest can create 
brown streaks on the petals, silver lines in the 
branches and leaves, and deformed buds, 
flowers and leaves (Reitz, 2009). The 
development of resistance to chemical 
insecticides has justified the development of 
other pest control methods (Jensen, 2000). 
Traditionally in greenhouses, yellow traps are 
used as they are attractive to a wide range of 
herbivorous insects (Wu et al, 2018). However, 
various species prefer different colours and 
colour alone can attract some thrips species 
(Gillespie and and Vernon, 1990). Several 
studies have demonstrated that blue sticky 
coloured traps for trapping WFT is superior in 
relation to other colours (Brødsgaard, 1989; 
Broughton and Harrison, 2012). In contrast, 
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Childers and Brecht (1996) in the absence of 
blue color trap showed that a white coloured 
trap was superior to yellow, red, or orange in 
attracting Frankliniella bispinosa (Morgan). An 
effect of cultivar differences was demonstrated 
by Bergh and Le Blanc (1997), with 
significantly different numbers of WFT on 
various cultivars of miniature roses. Similarly 
with greenhouse cucumber, the number of 
captured WFT was related to the height of 
sticky traps (Gillespie and Vernon, 1990). The 
use of trapping systems for monitoring and 
controlling western flower thrips populations is 
one of the conventional methods for the 
management of this pest in greenhouses 
(Tommasini and Maini, 1995). Moreover, using 
this method, the pest is detected early and this is 
very important for its management (Pinto et al., 
2013). Various colored traps as well as trap 
heights play an important role in the attraction 
of thrips (Gillespei and Vernon, 1990). In this 
study, the effect of three different trap heights, 
two different trap colours and two rose cultivars 
on the number of trapped western flower thrips 
was investigated. 
 
Materials and Methods 
 
This study was conducted in a greenhouse of 
the Plant Protection Department, Shiraz 
University, Shiraz, southern Iran. Initially, rose 
flowers infested by WFT were collected.  

To begin the experiment, a population of the 
pest was collected by collecting pest 
infestations for breeding and reproduction in the 
laboratory. In order to fosterage and multiply 
the population of the pest, samples of rose 
plants were collected from the garden of the 
College of Agriculture, Shiraz University, and 
transferred to the laboratory in plastic 
containers covered with 120 mesh net. In the 
laboratory, in order to obtain the same aged 
thrips, several pairs of both sexes were reared in 
incubator conditions set at 25 ± 2 C, 65 ± 5% 
R. H, and a photoperiod of 16: 8 (L: D) h. 
(Degraaf and Wood, 2009). Sticky traps were 
obtained from Russell IPM Ltd, United 
Kingdom. The experiment was carried out as a 

2 × 2 × 3 factorial experiment in a completely 
randomized design with 4 replications per each 
treatment. For each treatment, 180 adults were 
released and 4 sticky card traps (24.8 × 9.8cm) 
traps were used. For each replication, 45 adults 
were released and after 5 days, the number of 
trapped thrips were counted and expressed as 
percentage [(No. of trapped thrips/(No. of total 
thrips = 45) × 100]. Two greenhouse roses’ 
cultivars (Red one and Avalanche) and sticky 
traps of two different colors (blue or yellow) 
were used. Each stage was performed for 
yellow and blue traps separately and one trap 
was used for each replication.The sticky traps 
were placed at three different heights (20cm 
above the canopy, at canopy level and 20cm 
below the canopy). Statistical analyses were 
conducted using PROC GLM in SAS software 
(SAS 1999). The mean of treatments were 
compared at significant level of 0.05. The 
assumptions of homogeneity of treatment 
residual variance and normality of residuals 
were investigated using Bartlett test and 
Shapiro-Wilk test, respectively (SAS 1999).  
 
Results and Discussion 
 
The main effects of height, cultivar and trap 
colour on number of trapped thrips 
Effect of height location of traps, rose cultivar 
and colour of sticky trap on captured thrips is 
shown in Table 1. There were significant 
differences in the number of WFT on the traps 
at various heights (P < 0.0001), cultivars (P < 
0.0004) and trap colours (P < 0.0001). The 
number on the blue sticky trap was higher than 
that on the yellow trap, and the number trapped 
at 20cm above the canopy was also higher. 
Several studies have demonstrated that blue 
sticky colored trap is superior to other colors 
for trapping WFT (Brødsgaard, 1989; 
Broughton and Harrison, 2012; Tang et al, 
2016). In contrast, Childers and Brecht (1996) 
in the absence of blue color trap showed that a 
white colored trap was superior to yellow, red, 
or orange in attracting F. bispinosa. An effect 
of cultivar differences was demonstrated by 
Bergh and Le Blanc (1997), with significantly 
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different numbers of WFT on various cultivars 
of miniature roses. Similarly with greenhouse 
cucumber, the number of captured WFT was 
related to the height of sticky traps (Gillespie 
and Vernon, 1990). 
 
Table 1 The density (SE) of the trapped thrips for 
three heights of trap places, two rose cultivars and 
two trap colours. 
 

Factors Treatments Density (SE) of trapped 
thrips (%)1 

H1 47.08 (0.61)a 
H2 40.00 (0.61)b 

Heights of trap 
places 

H3 36.25 (0.61)c 
Red one 39.72 (0.50)b Rose cultivars 

Avalanch 42.50 (0.50)a 
Blue 45.65 (0.50)a Trap colours 

Yellow 36.57 (0.50)b 
H1: 20cm above the canopy, H2: canopy level, H3: 20cm below 
the canopy.  
1 Means with different letter are significantly different (P < 0.05) 
(Adjusted for multiple comparisons using Tukey’s test). 
 
The interaction effects of height, cultivar and 
trap colour on captured thrips 
Despite the significant effect of height, cultivar 
and trap colour on catching of WFT, their 
interactions are complicated. The greatest 
number of thrips trapped was at height 1 (20cm 
above) with blue trap, but no interaction was 
found with the two cultivars. The only 
exception was when the blue trap was located 
20cm below canopy level, when the catch was 
higher in Avalanche than in Red one. 
Interestingly the results show that when yellow 
traps were used, then height of trap as well as 
cultivars had no effect on the number of trapped 
thrips. According to Table 2, the least effective 
were the yellow traps, with the number of thrips 
on such traps not significantly different at 
various heights and cultivars. Moreover, the 
attraction of WFT to both traps (blue and 
yellow) at two levels was not significantly 
different in the two rose cultivars used (Red one 
and Avalanche). Our study show the 
importance of trap colours and their placement 
relative to the plant canopy in order to 
effectively manage WFT in glasshouse.  

Table 2 The density (SE) of trapped thrips for 
interaction effects of heights of trap, two cultivars 
and two trap colours. 
 

Heights of 
trap places 

Trap 
colours 

Cultivars Density (SE) of 
trapped thrips (%)1 

Red one 55.00 (1.22)a  Blue 
Avalanche 56.67 (1.22)a 
Red one 37.78 (1.22)cde 

H1 

Yellow 
Avalanche 38.89 (1.22)cde 
Red one 41.67 (1.22)bc Blue 
Avalanche 45.56 (1.22)b  
Red one 35.00 (1.22)ed 

H2 

Yellow 
Avalanche 37.78 (1.22)cde 
Red one 34.45 (1.22)e Blue 
Avalanche 40.56 (1.22)cbd 
Red one 34.44 (1.22)e 

H3 

Yellow 
Avalanche 35.56 (1.22)de 

H1: 20cm above the canopy, H2: canopy level, H3: 20cm below 
the canopy.  
1 Means with different letter are significantly different (P < 0.05) 
(Adjusted for multiple comparisons using Tukey’s test). 
 
Conclusions 
 
In conclusion the best recommended colour of 
sticky trap for WFT control is blue when used 
at 20cm above the canopy. This is in parallel 
with what we have at canopy level although the 
rate of thrips catching is lower. However, if for 
various reasons we have to use the trap at 20cm 
below the canopy then there would be no 
difference between blue and yellow colour.  
 
Acknowledgments 
 
We thank two anonymous referees for their 
kind advice and expert comments on the 
manuscript. 
 
References 
 
Bergh, C. J. and Le Blanc, J. P. R. 1997. 

Performance of western flower thrips 
(Thysanoptera: Thripidae) on cultivars of 
miniature rose. Journal of Economic 
Entomology, 90: 679-688. 

Brødsgaard, H. F. 1989. Coloured sticky traps for 
Frankliniella occidentalis (Pergande) 



Comparison of trapped western flower thrips __________________________________________ J. Crop Prot.  
 

376 

(Thysanoptera, Thripidae) in glasshouses. 
Journal of Applied Entomology, 107: 136-140. 

Broughton, S. and Harrison, J. 2012. Evaluation 
of monitoring methods for thrips and the effect 
of trap colour and semiochemicals on sticky 
trap capture of thrips (Thysanoptera) and 
beneficial insects (Syrphidae, Hemerobiidae) 
in deciduous fruit trees in Western Australia. 
Crop Protection 42: 156-163. 

Childers, C. C. and Brecht, J. K. 1996. Colored 
sticky traps for monitoring Frankliniella 
bispinosa (Morgan) (Thysanoptera: Thripidae) 
during flowering cycles in citrus. Journal of 
Economic Entomology, 89: 1240-1249. 

Degraaf, H. E. and Wood, G. M. 2009. An 
improved method for rearing Western flower 
thrips Frankliniella occidentalis. Florida 
Entomolosit, 92: 664-666. 

Gillespie, D. R. and Vernon, R. S. 1990. Trap 
catch of western flower thrips (Thysanoptera: 
Thripidae) as affected by color and height of 
sticky traps in mature greenhouse cucumber 
crops. Journal of Economic Entomology, 83: 
971-975. 

Jensen, S. E. 2000. Insecticide resistance in the 
western flower thrips, Frankliniella 
occidentalis. Integrated Pest Management 
Review, 5: 131-146. 

Kirk, W. D. J. and Terry, I. L. 2003. The spread 
of the Western flower thrips, Frankliniella 
occidentalis (Pergand).   Agricultural and 
Forest Entomology, 5: 301-310. 

Lewis, T. 1997. Pest thrips in prespective. In: 
Lewis, T. (Ed.). Therips as Crop Pests. 
Wallingford, UK, CAB International; pp: 
11-13.  

Pinto, Z., Evallos, D. M. and Vanninen, I. 2013. 
Yellow sticky traps for decision-making in 

whitefly management: what has been 
achieved?. Crop Protection, 47: 74-84. 

Reitz, S. R. 2009. Biology and ecology of the 
western flower thrips (Thysanoptera: 
Thripidae): The making of a pest. Florida 
Entomolosit, 92: 7-13. 

Tang, L. D., Zhao, H. Y., Fu, B. L., Han, Y., 
Liu, K. and Wu, J. H. 2016. Colored sticky 
traps to selectively survey thrips in 
cowpea ecosystem. Neotropical 
Entomology, 45: 96-101. 

Tommasini, M. G. and Maini, S. 1995. 
Frankliniella occidentalis and other thrips 
harmful to vegetables and ornamental crops. 
Wageningen Agricultural University Papers 
95: 1-42. 

Sampson, C. 2018. IPM of western flower 
thrips, why and how?. International Pest 
Control 60: 268-270. 

SAS. 1999. Statistical Analysis System User’ 
Guide Statistics. SAS Institute Inc. Cary NC 
27513 USA. 

Wu, S., Tang, L., Zhang, X., Xing, Z., Lei, Z. 
and Gao, Y. 2018. A decade of a thrips 
invasion in China: lessons learned. 
Ecotoxicology 27: 1032-1038. 

Yudin, L. S., Ch, J. J. and Mitchell, W. C. 1986. 
Host range of western flower thrips, 
Frankliniella occidentalis (Thysanoptera: 
Thripidae), with special reference to 
Leucaena glauca. Environmental 
Entomology, 15: 1292-1295. 

Zhang, Z. J., Wu, Q. J., Li, X. F., Zhang, Y. Y., 
Xu, B. Y. and Zhu, G. R. 2007. Life history 
of western flower thrips, Frankliniella 
occidentalis (Thysanoptera Thripidae) on 
five different vegetable leaves. Journal of 
Applied Entomology, 131: 347-354. 



Khavanad et al.____________________________________________________ J. Crop Prot. (2019) Vol. 8 (3) 
 

377 

 Frankliniela occidentalis (Thysanoptera: Thripidae) مقایسه تریپس غربی گل به تله افتاده
 ايهاي چسپنده زرد و آبی در سه ارتفاع مختلف روي دو رقم گل رز گلخانهبه تله
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 . دانشکده کشاورزي، دانشگاه شیراز، شیرازبخش علوم دامی، - 2

  kminaei@shirazu.ac.ir :مسئول مکاتبه نویسنده الکترونیکی پست
  1398 تیر 9: ؛ پذیرش1397 فروردین 17: دریافت

  
  هاي رز ت مهم گلخانها آفی از یکFrankliniella occidentalis (Pergande) تریپس غربی گل، :چکیده

هاي رز  علاوه بر خسارت مستقیم به گلاین حشره .که داراي چندین نسل در سال استآید حساب میبه
هاي جایگزین ها، رهیافتکشدلیل مقاومت این حشره به حشرهبه. کندها را نیز منتقل میتوسپو ویروس

نده با دو رنگ بهاي چستلهدر این پژوهش . له انداختن آنان ضروري استبراي مدیریت آفت شامل به ت
  وترمتر بالا سانتی20 ،سطح پوشش گیاهیهم (در سه سطح مختلف پوشش گیاهی ) آبی و زرد(مختلف 

هاي به تله تعداد تریپس. شدآزمایش ) رد وان و آوالانژ(با دو رقم رز ) از سطح گیاه ترپایینمتر  سانتی20
   20ی قرار داده شده در سطح هاي آبها در تلهتریپس درصد. افتاده پس از پنج روز شمارش شدند

داري در هر طور معنیها بههاي آبی قرار داده شده در دیگر سطحمتري بالاي پوشش گیاهی از تلهسانتی
هاي نده زرد در سطحبسهاي چدر تلهشمارش شده هاي تریپس درصدعکس، بر. تر بوددو رقم بیش

  .داري نداشتندمعنی تفاوتهاي گوناگون مختلف پوشش گیاهی و رقم
  

  هاي چسپنده رنگی، ارتفاع، گلخانه رز، تله،Frankliniella occidentalis: واژگان کلیدي


