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ABSTRACT  
 
 Onion thrips, T. tabaci (Lind.) is a pest of global importance, which resists many conventional insecticides. 
Novel strategies for control are required. Kaolin and Bentonite and Sumithion as a conventional insecticide were 
evaluated in both laboratory and field experiments against onion thrips, T. tabaci on onion plants. In laboratory 
evaluation, Kaolin had the strongest effect and significantly suppressed feeding and had the minimum leaf 
damage followed by Bentonite particle films. Kaolin proved to be the most potent than Bentonite on thrips 
mortality percentage. In field experiment, Kaolin particle films had the strongest suppressing effect on thrips 
populations. Kaolin reduced leaf damage and infestation by repellency, disruption of feeding and oviposition. 
The results indicate the potential of Kaolin particle film against onion thrips in an integrated pest management 
program. 
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Introduction 
 
 In many countries, there is increasing effort to develop novel approaches to the management of invertebrate 
pests of crops. The physical environment of the pest can be modified in such a way that the insects no longer 
pose a threat to the agricultural crops. Many physical control methods (physiological and behavioural) and 
grouped under two classes : passive and active were used. Particle films considered as a passive physical control 
one (Vincent et al., 2003). 
 The use of particle film technologies has recently been introduced as a novel approach to suppress 
arthropod pests of crops (Glenn et al., 1999). Kaolin, the main component of these films, is a white, non-
abrasive aluminosilicate mineral (Al4Si4010 [OH]8) and its coating serves as a physical barrier repelling 
arthropods and/or suppressing infestations by making the plant visually or tactually unrecognizable as a host and 
furthermore, hamper insect movement, feeding and other physical activities. .The material is sprayed onto the 
crop as an aqueous suspension that dries to leave a white particle film between the pest and its host plant. The 
material is chemically inert over a wide pH range, and therefore has no direct toxicity to animals or plants 
(Glenn et al., 1999; Abd El-Aziz 2003 a,b). The use of Kaolin particle films has been investigated in a number 
of different crops (mainly fruit) against a range of different pests, such as Diptera, psyllids, Coleoptera and 
Lepidoptera (Glenn et al., 1999; Showler, 2002; Abd El-Aziz 2003 a,b).  
 Onion or cotton thrips, Thrips tabaci (Lind.) is a polyphagous species attacking more than 200 plant species 
of field vegetables, ornamentals and orchard crops all over the world (Best, 1968; Cheo et al., 1986 and 
Tommasini and Maini, 1995). The onion thrips causes yield reductions by feeding on the epidermal cells of the 
plant, thus reducing the photosynthetic ability of the plant. Onion thrips can reduce total yields from 4 to 27 
percent, depending on variety, but may reduce yields of colossal sized bulbs from 28 percent to 73 percent. The 
larger sized colossal bulbs are difficult to grow and demand a premium in the marketplace. Thrips tabaci is also 
known to be vector of several plant pathogens and thus causes substantial economic damage (Reddy, et al., 1983 
and North and Shelton, 1986). Onion thrips thrives in hot, dry conditions and its damage is in areas where these 
climatic conditions prevail for most of the production season.   
 The objective of this work is to explore the efficacy of particle films of Kaolin and Bentonite clay in 
laboratory and field experiments against onion thrips, Thrips tabaci on onion plants. 
 
Material and Methods  
 
 The laboratory strain of Thrips tabaci which was used in laboratory bioassays, was collected from the field 
and maintained under standard rearing procedures (25  2°C and 65  5 % R.H. and photoperiod of 10 : 14 hrs. 
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(L: D) on onion plants according to[10]. Particle films (PF), Kaolin and Bentonite clays were prepared at (5% 
concentration) according to (Abd El-Aziz 2003 a,b). 
 
Laboratory bioassay: 
 
Feeding damage and mortality: 
 
 The effect of Particle films (PF) Kaolin and Bentonite (5%concentration) on thrips feeding activity 
(immature and adult) was tested. For each tested (PF), five insects were used. Onion leaf was sprayed with one 
of the tested (PFs) and the control leaves were sprayed with water and emulsifier. After air drying, the onion 
leaves were set up in glass jar 250 g and Thrips (adult & immature) were introduced into the test jar in no-choice 
experiments. After 48 hrs, leaves were examined under a sterio-microscope for thrips mortality (adult and 
immature). The leaf injury was based on the percent of damaged area. Ten replicates were used for each 
treatment. To assess the damage caused to onion leaf by thrips, a visual scoring system was adopted: 1 (no 
apparent damage), 2 (light damage: up to 25% of the leaf area), 3 (moderate damage: 26–50% of the leaf area), 
4 (heavy damage: 51–75% of the leaf area), and 5 (very heavy damage: above 75% of the leaf area) according to 
(Maniania, et al., 2003).  
 
Settling Response:  
 
 A duel-choice test between treated and untreated onion leaf (3 cm) was managed in glass Petri dish 
(diameter 9 cm) to examine the effect of tested (PF) on thrips settling. Onion leaf discs were sprayed with tested 
(PF) at 5% concentration. Five T. tabaci adults of unknown age were randomly collected from the culture using 
a fine brush and put in the centre of the Petri dish bottom. Untreated discs were sprayed with water and 
emulsifier. The number of thrips was recorded after 15, 30, 60, 90 and 120 min on either treated or untreated 
onion leaf discs. Thrips elsewhere in the Petri dish were not taken into the count. Each treatment was replicated 
10 times.  

 
Field bioassay:  
 
 Field experiment was carried out at the experimental Farm of National Research Centre at EL-Nobaria 
location, Behira Governorate in Egypt during the season 2010/2011; to evaluate the efficacy of Kaolin and 
Bentonite and the standard insecticide Sumithion. Onion seedlings cv. Giza 20 were sown on 1st week of 
December, 2010. The area was divided into 12 plots. Each plot consisted of 4 rows with 10 meters long and 
onion seedlings were spaced 10 cm within rows and 30 cm between rows. Field experiment was conducted and 
consisted of four treatments: 
 1- Kaolin (6g / L), (2) Bentonite (6g / L), (3) (Sumithion 50 % EC (1.5ml/L), (4) untreated control. The 
treatments were arranged in a randomized complete block design. 
 Onion seedlings were cultivated at 20 cm distance on each side of the row. All the usual cultural practices 
were carried during the experiments. Treatments were sprayed periodically at 15 day intervals after the first 
month of sowing. Three Sumithion applications were applied on 16/2/2011, 3/3 and 18/3/2011. 
 The untreated plots (control) were sprayed with water. Before spraying (15/2/2011), samples of onion 
plants were collected to assess the pre-spray count of thrips (immature and adults). Random samples of 10 
plants were taken from each plot at the evaluation dates. The samples were collected at random and transferred 
to the laboratory in a tight closed paper bags and thrips were counted by using steriomicroscope. 
 The efficiency of the tested Kaolin and Bentonite against T. tabaci was calculated as percent reduction in 
their population density compared with the untreated Control, following the formula given by (Henderson and 
Tilton, 1955). The normal agricultural practices (fertilization and irrigation) were followed. The experimental 
design was a complete randomized in blocks with 4 replicates.  
 All results were subjected to analysis of variance (ANOVA) and transformed means were compared by 
Duncan multiple range test (Duncan, 1955). 

 
Results and Discussion 
 
Feeding damage and mortality: 
   
 A nearly 62% reduction in numbers of thrips occurred within a 48 h period after insects were placed on 
treated onion leaves with Kaolin in no-choice experiments (Table 1). There was no significant different between 
Kaolin and Bentonite (P>0.05). While, there were significant differences between all treatments and untreated 
control (P<0.001).  
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 The increase of effect of the kaolin particle film on thrips performance may be a consequence of the feeding 
behaviour of thrips. Immature and adult thrips feed with a punch-and-suck behavior that removes leaf 
chlorophyll causing white to silver patches and streaks. Thrips have a very peculiar feeding behavior. They start 
the feeding by piercing and rasping the leaf surface with their mouth parts to release the liquids from the plant 
cells. In this process, thrips release substances that help predigest the onion plant tissue. Later, with their mouth 
they suck up the plant content. However, previous laboratory studies, with other insects, indicate that kaolin 
applications may reduce the performance of other sap-feeding insects (Glenn et al., 1999, Cottrell, et al., 2002 
and Puterka, et al., 2000).  
 Application of both Kaolin and Bentonite significantly reduced the severity of damage by T. tabaci on 
onion as recorded by visual scores and the damage rating was (1.2±0.13) and (1.6±0.16), respectively. There 
was no significant different between kaolin and Bentonite (P > 0.05). The highest damage rating was recorded 
in case of untreated control (3.5±0.17) followed by Sumithion (2.6±0.16) and there was a significant different 
between them (P < 0.05). 
 
Table 1: Effect of Particle Films on (adult & immature) thrips mortality and the leaf onion rate damage. 

Treatment % Mortality b Damage rating (X± SE)a 
Kaolin 62 c 1.2±0.13 c 

Bentonite 52 c 1.6±0.16 c 
Sumithion 78 b 2.6±0.16 b 
Untreated 6 a 3.5±0.17 a 

a Damage rating: 1 (no apparent damage), 2 (light damage: up to 25% of the leaf area), 3 (moderate damage: 26–50% of the leaf area), 4 
(heavy damage: 51–75% of the leaf area), and 5 (very heavy damage: above 75% of the leaf area). 
B Means within a column followed by the same letter are not significantly different by LSD (P %> 0:05) test. 

 
Settling Response: 
 
 Kaolin was more effective than Bentonite (Fig. 1A & 1B). The duel-choice bioassay revealed that thrips 
displayed a clear avoidance of kaolin-treated leaf discs very rapidly, certainly within the first 60 min of plant 
contact. Significantly fewer thrips settled on onion leaf discs treated with kaolin within two hours period (16%) 
compared with untreated discs (84%). So, kaolin particle film had inhibition effect on feeding thrips behavior 
(Glenn et al., 1999, Bǘrgel, et al., 2005) reported that the early change in aphid behaviour may be related to 
altered visual or tactile cues from the plant material. 
 According to the literature, insects don't recognize a tree or fruit as a host, because they have the wrong 
color after treatment, and the chemical sensors in their feet perceive clay, not leaves or fruit (McKenzie, 2000). 
When beetles did alight on treated foliage, however, particle films may serve as a physical repellent or may 
prevent tactile recognition of the hosts and stimulated some beetles to leave. Glenn et al., 1999 observed that 
Cacopsylla pyricola (Foe) became coated with Kaolin particles and that adult C. pyricola were preoccupied with 
removing the particles from body parts. In choice test, settling response % of Henosepilachna elaterii (Ross.) on 
cantaloupe plants treated with kaolin and Bentonite was reduced by 18%, 63% and 86%; and 3.9%, 33% and 
59% at 1% ,3% and 5%,respectively compared with untreated plants (Abd El-Aziz, 2003b). 
 
Field bioassay: 
 
 The initial effect (three days after spraying), Sumithion was superior in activity giving 66.67% reduction in 
infestation followed by kaolin and bentonite giving 59.26% and 56.09 % ,respectively (Table 2). There was no 
significant difference between Kaolin and Sumithion treatments. The use of kaolin spray to control T. tabaci on 
onion plants significantly reduce the intensity of thrips/plant (10.34±1.42) compared to untreated control 
(32.78±5.67). Kaolin particle films had the strongest suppressing effect on thrips populations by repellency, 
disruption of feeding and oviposition. 
 In caged no-choice or choice tests, fewer adults, eggs and nymphs were found on plants treated with kaolin 
particle film than on plants treated with water. In an uncaged test under field conditions, tomato plants sprayed 
with kaolin particle film had fewer psyllids than those sprayed with water (Peng et al., 2011). In a field study, 
significantly more adults were captured in the beginning of the season on control than on kaolin-treated plots, 
and at population peaks significantly more larvae and adults were harbored in control plots (Larentzaki, et al.,  
2008). 
 This particle films technology is unique trend that represents the combined synthesis of knowledge of 
particle films, natural physical particle barriers and white reflective plant surfaces to suppress onion thrips 
populations. Therefore, this concept offers an alternative pest management strategy and improved more safety 
parameters when compared to pesticide handlers and the overall environment and mainly for the bioorganic 
cultivations.  
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Fig. 1: Settling response( %) of T.tabaci adults on onion leaf discs treated with Kaolin( A) and Bentonite (B) in 
a dual-choice bioassay. 

 
Table 2: Efficacy of tested particle films against onion thrips, T. tabaci population on onion plants in the field experiment. 

Treatment Mean No. thrips / Plant Mean± S.E 
 18/2/2011 5/3 20/3 5/4 19/4 

Kaolin 
 

7.7±0.21 b 
(59.26)* 

6.3±0.30 
c 

(72.12) 
 

13.3±0.79 c 
(67.80) 

11.4±0.58 
c 

(64.82) 

13.0±0.63 c 
(73.63) 

 

10.34 ±1.42 

Bentonite 
 

8.3±0.37 b 
(56.09) 

13.4±0.54 
b 

(40.71) 

18.2±0.49 b 
(55.93) 

15.7±0.63 
b 

(51.54) 

16.6±0.67 b 
(66.33) 

 

14.44±1.72 

Sumithion 
 

6.3±0.30 c 
(66.67) 

7.7±0.34 
c 

(65.93) 

9.6±0.62 d 
(76.76) 

 

10.9±0.9 
c 

(66.36) 

13.5±0.64 c 
(72.62) 

9.6±1.25 

Untreated 
 

18.9±0.43 a 
 

22.6±0.73 
a 

41.3±1.02 a 32.4±1.02 
a 

49.3±0.63 a 32.78±5.67 

 Precount samples taken on 15/2 : 18.25 thrips /plant 
 Means followed by the same letter are not significantly different ANOVA (LSD p>0.05) 
* % Thrips reduction 
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