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Abstract: This study determined the ability of Orius laevigatus to consume 

different stages of Bemisia tabaci at various densities. Additionally, the use 

of B. tabaci as food and its effect on the life cycle parameters and female 

fecundity of Orius predator developmental stages were investigated. The re-

sults showed that O. laevigatus could consume whitefly at various stages and 

complete its preimaginal and postimaginal stages, with B. tabaci eggs, 

nymph instars, and adults as the only available food source. The consump-

tion and fecundity of O. laevigatus were influenced by feeding on different 

stagesof B. tabaci. Furthermore, the females of this predator consumed more 

eggs, fourth nymphal instar, and adults than the first, second, and third instar 

nymphs of B. tabaci on a different density level. The mean numbers of con-

sumptions at different stages of B. tabaci increased with increasing prey den-

sities. The result simply that O. Laevigatus can be used as a predator in the 

biological control of tobacco whiteflies. 

 

 

1 Introduction 

 

Bemisia tabaci (Genn.) (Homoptera: Aleyrodi-

dae) is distributed globally (De Barro et al 2000, 

2005, Sani et al 2020) and nourished by plant sap 

and secretions. Spreading has a severe impact on 

crop quality and quantity, resulting in the rapid 

growth of whiteflies and molds (Colvin et al 

2006). B. tabaci is a vector of over 300 viral spe-

cies in various economically important agricultur-

al crops (Gilbertson et al 2015). Chemical pesti-

cides are ineffective at controlling tobacco white-

flies and contribute to pesticide resistance. Bio-

logical control agents, such as predators and para-

sitoids, are considered a great alternative in B. 

tabaci control (Gerling et al 2001). Biological 

control of B. tabaci was first used 14 years ago, 

and many attempts have been successful. Although 

biological control of whiteflies through predators is an 

effective strategy, its potential has been widely ig-

nored in numerous agricultural systems (AL-zyoud, 

2014). 

The genus Orius has many polyphagous species 

considered as predators, with a preference for attack-

ing thrips nymphs and adults, spider mites, and white-

flies (Yamada et al 2016, Zhao et al 2017, El Kenway 

et al 2021). O. laevigatus (Hemiptera: Anthocoridae) 

was particularly effective in the biological control 

strategy (Chambers et al 1993, Sanchez and Lacasa, 

2002, Coll et al 2007). Thus, O. laevigatus is consid-

ered one of the most efficient predators and has been 

successfully used in greenhouse biocontrol programs. 

Daily prey consumption and numerical responses of 

O. laevigatus to different crop pests have demanding 
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study requirements for controlling and decreasing 

these pests’ densities on various crops (Shahpouri 

et al 2019, Pehlivan et al 2020, El Kenway et al 

2021). Furthermore, this predator was used in 

open-field cropping systems against various 

Thysanoptera pests and whiteflies (Chambers et al 

1993). This study aims to investigate the biologi-

cal characteristics, including the development, 

reproduction, and feeding capacity, of O. laeviga-

tus in vitro, to introduce it as a biological control 

agent in integrated pest management. 

 

2 Materials and Methods 

 

2.1 Rearing B. tabaci on tomato plants 

 

B. tabaci was obtained from the Syngenta 

Kaha research station to establish a stock culture 

in the Central Lab. of Organic Agriculture and 

was introduced onto tomato plants in wooden 

cages (dimension: 90 × 90 × 90 cm) with upper 

opening and sides covered with white muslin for 

ventilation. To obtain the culture of the whitefly, 

healthy tomato transplants were inserted in be-

tween the infested plants kept in the wooden cag-

es. After 48 h, the freshly infested transplants 

were transferred to new wooden cages and kept 

under in vitro conditions (25°C–30°C and 65%–

75% relative humidity [RH]) to be used as fresh 

leaf disks infested with eggs and nymphs of B. 

tabaci for the O. laevigatus predators to consume 

daily. 

 

2.2 Effect of different B. tabaci stages on life 

cycle parameters of O. laevigatus 

 

Experiments were conducted in vitro  (25°C ± 

2°C, 65% ± 5% RH, and 16 L: 8 D photoperiod). 

 

2.2.1 Rearing of O. laevigatus 

 

O. laevigatus was obtained from the Biological 

Control Department (Plant Protection Research 

Institute) in a plastic container, containing 500 

individuals. Additionally, 18% of them were at 

fifth instar nymph, and the rest were newly 

emerged adults. They were provided with sawdust 

as carriers to prevent cannibalism and improve 

ventilation. Adults and nymphs of O. laevigatus 

were kept in 10 × 20 cm diameter plastic jars cov-

ered with muslin. These jars were provided with 

small pieces of sawdust to reduce cannibalism, 

and tomato disks infested with B. tabaci were 

provided as a source of nutrition for the predator.  

A piece of bean pod (Phaseolus vulgaris), 3 cm in di-

ameter, was used as an ovipositional substrate in each 

jar. Eggs were inserted into the bean pod tissue. The 

bean pods, which contained eggs, were removed daily 

and placed in plastic jars to be examined daily until 

they hatched. The newly hatched first instar nymphs 

were moved to another jar containing tomato disks 

infested with B. tabaci as a food source. 

 

2.2.2 Developmental durations of immature stages 

of O. laevigatus on B. tabaci 

 

The life history parameters of the nymphs and 

adults were investigated. Approximately 360 newly 

hatched first instar O. laevigatus nymphs (60 nymphs 

were used for each B. tabaci stage [eggs; first, second, 

third, and fourth instars of nymphs; and adults [) were 

collected from the bean pods in the plastic jars. Each 

nymph was reared individually in a Petri dish (5cm 

diameter) on infested tomato leaf disks with B. tabaci. 

The nymphs were provided daily with fresh tomato 

disks infested with five B. tabaci at each stage. The 

duration and consumption of each instar nymph, egg, 

female, and male were estimated daily. The life cycle 

parameters of Orius instar nymphs were assessed via 

daily observation during their nymphs’ development. 

Once they molted to become an adult, each adult of O. 

laevigatus was sexed to ensure mating. After mating, 

each male and female were reared separately to record 

the daily and total consumption (Isenhour and Year-

gan 1981). 

 

2.3 Fecundity and longevity of O. laevigatus females 

 

Orius adults that newly emerged were collected 

from the stock culture and reared on a diet of B. 

tabaci. Males and females were paired and kept in a 

10cm Petri dish. Females were fed new tomato disks 

infested with different stages of B. tabaci (eggs; first, 

second, third, and fourth instars of nymphs; and 

adults) daily, along with pieces of bean bods as an 

ovipositional substrate. A total of 108 Orius adults, 18 

for each treatment and six for each replicate (three 

replicates for each treatment), were observed daily for 

preoviposition, oviposition, and postoviposition peri-

ods in each replicate. During the oviposition period, 

the bean pods with O. laevigatus eggs were collected 

daily, counted, and put in Petri dishes until they 

hatched in the incubator at 25°C ± 2°C, 65% ± 5% 

RH. After they hatched, the number of progeny 

/female/days was recorded. Preoviposition, postovipo-

sition, and oviposition periods; fecundity; and male 

and female longevities were also examined. 
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2.4 O. laevigatus predation capacity on B. 

tabaci at different densities  

 

The predatory ability of the developmental 

stages (first, second, third, fourth, and fifth instar 

of nymphs, males, and females) of O. laevigatus 

that fed on eggs; first, second, third, and fourth 

instars of nymphs; and adults of B. tabaci at vari-

ous densities (5, 10, 15, 20, 25, 30, and 35 indi-

viduals) was assessed at 25°C ± 2°C, 65% ± 5% 

RH, and 18:6 photoperiod. 

 

2.5 Statistical analysis 

 

Data were analyzed using the ANOVA test, 

and the SAS statistical package was used to com-

pare means using the LSD at a p-level of 0.05 

(SAS 2006).  

 

3 Results and Discussion 

 

3.1 Effect of different stages of B. tabaci as food 

on the life cycle development of O. laevigatus 

 

In these experiments, the effect of different B. 

tabaci stages was investigated when used as food 

during incubation periods for the eggs, instars of 

nymph, and adults of O. Laevigatus at 65%± 5% 

RH, 25°C ± 2°C, and a 16 L: 8 D photoperiod. 

 

3.1.1 Duration of O. laevigatus immature stages 

 

Statistical analysis revealed that the incubation 

periods of O. laevigatus were 4.37; 4.56, 3.67, 

3.17, and 2.73; and 3.04 days when the predator 

fed on B. tabaci eggs; first, second, third, and 

fourth instars of nymphs; and adults, respectively 

(Table 1). 

The results also showed that eating tobacco 

whiteflies at different ages affected different 

nymph age periods and the overall nymph age 

period of O. laevigatus. For example, the shortest 

total nymph duration of the predator was 11.75 

days when it fed on the whitefly adult, whereas 

the longest occurred when it fed on the first and 

second instars of nymphs (Table 1). Rehman et al 

(2020) similarly cited the duration of eggs and 

nymphs of O. strigicollis when the predator con-

sumed B. tabaci at 25°C ± 1°C, 75% ± 5% RH, 

and a 16 L:8 D photoperiod. 

 

3.1.2 Duration of O. laevigatus male and female 

 

The longevities of male and female predators were 

recorded at the lowest period of 17.66 and 23.63 days 

when being fed B. tabaci eggs and adults, respective-

ly. Conversely, the longest duration for males and fe-

males was 18.70 and 26.20 days when consumingthe 

first and second instars of B. tabaci nymph, respec-

tively. Additionally, statistical analysis showed signif-

icant differences in female and male longevities at a p-

value of <0.05% (Table 2). 

Furthermore, the results revealed that feeding on B. 

tabaci had a significant effect on predatorsat different 

stages in the postoviposition and oviposition periods 

of the O. laevigatus female, whereas it was insignifi-

cant for the preoviposition period (Table 2). These 

data agreed with the findings of Rehman et al (2020), 

who discovered that  O. strigicollis fed on B. tabaci or 

Trialeurodes vaporariorum under laboratory condi-

tions (28°C ± 1°C temperature, 70% ± 5% RH, and a 

16 L:8 D photoperiod at a light intensity of 1400–1725 

lux.). 

 

3.2 Female fecundity 

 

The daily and the total number of eggs, as well as 

the total hatched eggs per female, were higher when 

they were fed older B. tabaci compared with younger 

ones. Female daily egg numbers of O. laevigatus were 

3.50; 5.03, 5.70, 6.07, and 6.03; and 6.73 eggs when 

fed whitefly eggs; first, second, third, and fourth in-

stars of nymphs; and adults, respectively. The stages 

of B. tabaci had a significantly high effect on the total 

number of eggs and hatched eggs for each female Ori-

us but a significantly low effect on the total percentage 

of eggs hatched per female (Table 3). 

Rehman et al (2020) studied the fecundity of O. 

strigicollis female after rearing on B. tabaci or Trial-

eurodes vaporariorum under laboratory conditions 

(28°C ± 1°C, 70% ± 5% RH, and a 16 L: 8 D photo-

period); following the study, less number of eggs than 

that in this study was recorded. Cocuzza et al (1997a) 

also reported that O. laevigatus fecundity averages 

were 183.7, 187.9, and 79.2 eggs per female when 

they consumed the Mediterranean flour moth eggs, 

pollen + the Mediterranean flour moth eggs, and pol-

len only, respectively, at 23°C and 60% ± 5% RH. 

Alauzet et al (1994) recorded that the average O. laev-

igatus female fecundity was 145, 239, 166, and 141 

eggs per female at 15°C, 20°C, 25°C, and 30°C,  

respectively. 
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Table 1. Duration of different developmental stages of O. laevigatus when preyed on different B. tabaci stages 

 

Duration/day 

of O. laevigatus 

stage 

B. tabaci stages 

F P LSD 
Eggs 

First 

nymph 

Second 

nymph 

Third 

nymph 

Fourth 

nymph 
Adult 

Eggs 4.37ab 4.56a 3.67bc 3.17cd 2.73d 3.04cd 16.43 0.000 0.79 

1st instar 2.30b 2.60a 2.26bc 2.26bc 2.00c 2.16bc 6.86 0.000 0.27 

2nd instar 2.46b 2.83a 2.70a 2.68a 2.5b 2.24b 5.33 0.000 0.3 

3rd instar 2.30b 3.00a 3.00a 2.80a 2.30b 2.46b 22.92 0.000 0.25 

4th instar 2.50a 2.63a 2.60a 2.43a 2.50a 2.50a 0.64 0.660 0.33 

5th instar 2.83ab 3.00a 3.00a 2.67b 2.73b 2.73b 4.77 0.000 0.24 

Total nymphal 

stage 
12.32bc 13.79a 13.55a 12.72b 12.02cd 11.75d 52.00 0.000 0.49 

F, P, and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 

 

 

 

Table 2. O. laevigatus adult duration (days) when preyed on different B. tabaci stages  

 

Duration/day of 

O. laevigatus 

B. tabaci stages 

F P LSD 
Eggs 

First 

instar 

Second 

instar 

Third 

instar 

Fourth 

instar 
Adult 

Male 17.66b 18.70a 18.30ab 17.83ab 18.06ab 18.36ab 2.35 0.043 0.9 

Female 24.80b 24.86b 26.20a 25.10ab 25.40a 23.63c 7.69 0.000 1.11 

Preoviposition 1.15a 1.26a 1.20a 1.17a 0.93a 0.96a 2.12 0.1300 0.39 

Oviposition 4.50bc 6.10a 5.27b 4.76bc 4.23c 4.20c 16.56 0.0001 0.77 

Postoviposition 18.88bc 17.20d 19.66ab 19.13bc 20.27a 18.46c 21.9 0.0000 0.97 

F, P, and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 

 

 

 

Table 3. O. laevigatus female fecundity when reared on B. tabaci eggs, nymphs, and adults  

 

O. laevigatus female 

B. tabaci stages 

F P LSD 
Eggs 

First 

instar 

Second  

instar 

Third  

instar 

Fourth 

instar 
Adult 

Eggs/female/day 3.50d 5.03c 5.70bc 6.07ab 6.03ab 6.73a 33.14 0.0000 0.85 

Total eggs/female 65.87c 86.59b 112.09a 116.07a 122.27a 126.30a 43.92 0.0000 15.18 

Total eggs 

hatched/female 
59.06d 77.98c 102.92b 103.31b 109.41ab 113.87a 87.67 0.0000 9.84 

Total eggs hatch 

%/female 
90.07abc 90.06abc 91.89a 89.42c 89.62bc 91.60ab 4.53 0.0100 2.11 

F, P, and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 
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3.3 Feeding capacity of O. laevigatus on differ-

ent B. tabaci stages 

 

The daily consumption of B. tabaci eggs, 

nymphs, and adults by Orius laevigatus nymphs, 

females, and males was recorded at 25°C ± 2°C 

and 65% ± 5% RH. B. tabaci adults were the most 

favorable stage for the majority of O. laevigatus 

stages, except for the first nymph instar and males 

(Table 4). 

The average number of daily or total consump-

tion by predators increased with the successive 

development of the predator nymph. Feeding the 

predator at different stages of B. tabaci significantly 

affected the total and daily consumption of O. laeviga-

tus nymphs, females, and males but had an insignifi-

cant effect on the total consumption of O. laevigatus 

nymphal stage (Tables 4 and 5).  

Pehlivan et al (2020) reported that the females of 

O. laevigatus and O. vicinus were able to feed on B. 

tabaci or T. urticae eggs. The improved predation 

could be due to the increased foraging activity of the 

older nymphs than the younger ones (Cocuzza et al 

1997 b). 

 

 
 

Table 4. O. laevigatus nymphs/day of consumption reared on different whitefly stages 

 

O. laevigatus 

stage 

B. tabaci stages LSD 

0.05 

F val-

ue 
P 

Eggs 1st instar 2nd instar 3rdinstar 4th instar Adult 

1st instar 0.86ab 1.10a 0.86ab 0.79b 0.62b 0.65b 0.3 5.98 0.005 

2nd instar 1.80ab 1.55c 1.76abc 1.65bc 1.86ab 1.87a 0.21 6.43 0.004 

3rd instar 2.25a 1.88b 2.15a 1.90b 2.21a 2.24a 0.17 16.56 0.000 

4th instar 2.54b 2.35b 1.93c 2.76a 2.79a 2.82a 0.21 48.71 0.000 

5th instar 3.56b 3.34c 3.05d 3.39c 3.60ab 3.72a 0.15 46.12 0.000 

Female 4.31ab 4.25ab 4.08b 4.06b 4.53a 4.37a 0.29 7.06 0.003 

Male 4.04a 3.86ab 3.65c 3.70bc 4.00a 3.61c 0.18 18.83 0.000 

F, P, and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 

 

 

 

Table 5. O. laevigatus nymphs and adults total consumption preyed on different B. tabaci stages 

 

Consumption 

of O. laevigatus 

stage 

B. tabaci stages 
LSD 

0.05 
F value P 

Eggs  1st  instar 2nd  instar 3rd instar 4th instar Adult 

1st instar 1.98ab 2.87a 1.93ab 1.76b 1.26b 1.39b 0.98 6.26 0.0044 

2nd instar 4.32b 3.85c 4.76a 4.32b 4.66a 4.17bc 0.32 16.07 0.0001 

3rd instar 5.11cd 5.53b 6.43a 5.27bcd 5.05d 5.37bc 0.31 48.75 0.0000 

4th instar 6.23c 6.08c 5.00d 6.63ab 6.62b 6.99a 0.36 67.3 0.0000 

5th instar 8.89b 9.08b 9.77a 9.98a 10.02a 10.08a 0.43 26.05 0.0000 

Total nymphal 

stage 
27.68a 28.27a 27.37a 26.89a 27.37a 28.01a 1.41 2.3 0.1000 

Female 105.39b 103.62c 105.60b 101.8d 115.09a 105.71b 1.32 225.41 0.0000 

Male 70.51c 70.97b 66.43d 64.41f 71.52a 65.70e 0.33 1592.05 0.0000 

F, P and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 
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3.4 Predatory capacity of different stages of O. 

laevigatus feeding on B. tabaci for 24 h under 

laboratory conditions 

 
As presented in Tables 6 and 7, the amount of 

consumed prey increased significantly with in-

creasing prey density, whereas the predator’s con-

sumption increased with an increase in the num-

ber of prey. The first and fifth instars of O. laev-

igatus nymphs preferred to consume B. tabaci 

eggs. Conversely, the second and fourth instars of 

O. laevigatus nymphs and females consumed 

more fourth instar nymphs than the other devel-

opmental stages of B. tabaci, and the third instar 

nymphs of the predator consumed more tobacco 

whitefly eggs and adults. Orius males preferred 

whitefly eggs and the fourth instar nymphs. 

Furthermore, when fed different stages and 

densities of the tobacco whitefly, the predator’s 

consumption of the immature stage compared 

with the different stages of B. tabaci could be ar-

ranged ascendingly as follows: first> second> third> 

fourth> and fifth instars, whereas female O. laevigatus 

consumed more prey than males. It was clear that 

there were considerable differences in the consump-

tion rates of the different stages of O. laevigatus when 

they preyed on various densities of different B. tabaci 

stages.  

Pehlivan et al (2020) studied the consumption abil-

ity of two Orius species’ (O. laevigatus and O. vici-

nus) females when they preyed on different amounts 

of B. tabaci and T. urticae eggs. For the eggs of B. 

tabaci, both predators fed on more eggs when the den-

sities of B. tabaci increased. Shahpouri et al (2019) 

discovered that when Orius albidipennis preyed on the 

eggs and third instar nymphs of B. tabaci at different 

densities (5, 8, 10, 15, 20, 25, 30, and 35), the amount 

of consumed prey considerably increased with an in-

creased prey density of 5–25 eggs or nymphs, whereas 

the number of prey consumed was insignificant at 

densities greater than 25 eggs or nymphs. 

 
Table 6. Predatory capacity of different ages of O. laevigatus on different densities of B. tabaci immature stages for  

24 h 

 

O. laevigatus  
nymphal stage 

B. tabaci  
stages 

B. tabaci densities LSD  
0.05 

F value P 
5 10 15 20 25 30 35 

1st instar 

Egg 0.86e 1.67e 3.56d 4.80c 5.73b 6.73a 7.30a 0.81 160.09 0.000 
1stinstar 1.1g 2.05f 3.00e 3.95d 4.90c 5.85b 6.80a 0.24 1263.5 0.000 
2ndinstar 0.86g 1.70f 2.54e 3.38d 4.22c 5.06b 5.9a 0.37 423.36 0.000 
3rdinstar 0.79g 1.59f 2.39e 3.19d 3.99c 4.79b 5.59a 0.18 1571.92 0.000 
4thinstar 0.62g 1.36f 2.10e 2.84d 3.58c 4.32b 5.06a 0.16 1654.61 0.000 
Adult 0.65g 1.29f 1.93e 2.57d 3.21c 3.85b 4.49a 0.36 253.36 0.000 

2nd instar 

Egg 1.8g 3.32f 5.04e 6.66d 8.28c 9.90b 11.52a 0.64 524.88 0.000 
1stinstar 1.56g 3.27f 4.96e 6.66d 8.37c 10.06b 11.76a 0.78 391.54 0.000 
2ndinstar 1.77g 3.58f 5.39e 7.20d 9.01c 10.82b 12.63a 0.49 1099.88 0.000 
3rdinstar 1.64g 3.35f 5.06e 6.77d 8.48c 10.19b 11.90a 0.35 1886.51 0.000 
4thinstar 1.86g 3.67f 5.46e 7.27d 9.07c 10.86b 12.66a 0.37 1944 0.000 

Adult 1.71g 3.60f 5.42e 7.21d 9.00c 10.82b 12.60a 0.49 1076.58 0.000 

3rd instar 

Egg 2.24g 4.23f 6.12e 8.20d 10.10c 12.21b 14.2a 0.64 800 0.000 
1stinstar 1.83g 3.68f 5.53e 7.38d 9.23c 11.08b 12.93a 0.37 2053.5 0.000 
2ndinstar 2.13g 4.05f 5.97e 7.89d 9.81c 11.73b 13.65a 0.61 814.88 0.000 
3rdinstar 1.91g 3.80f 5.70e 7.60d 9.50c 11.40b 13.3a 0.24 5054 0.000 
4thinstar 2.20g 4.11f 6.02e 7.93d 9.84c 11.75b 13.66a 0.64 729.62 0.000 

Adult 2.23g 4.30f 6.42e 8.53d 10.62c 12.71b 14.83a 0.61 974.84 0.000 

4th instar 

Egg 2.50g 4.60f 6.70e 8.80d 10.90c 13.00b 15.1a 0.24 6174 0.000 
1stinstar 2.33g 4.41f 6.53e 8.60d 10.71c 12.80b 14.93a 0.74 661.5 0.000 

2ndinstar 1.92g 3.84f 5.76e 7.68d 9.60c 11.52b 13.44a 0.16 11138.76 0.000 
3rdinstar 2.54g 5.06f 7.46e 9.85d 12.25c 14.66b 17.00a 0.5 1860.92 0.000 
4thinstar 2.76g 5.26f 7.76e 10.23d 12.76c 15.24b 17.76a 0.61 1381.57 0.000 

Adult 2.60g 5.10f 7.61e 10.10d 12.60c 15.10b 17.60a 0.24 8750 0.000 

5thinstar 

Egg 3.54g 7.06f 10.56e 14.01d 17.56c 21.00b 24.56a 0.61 2707.89 0.000 
1stinstar 3.31g 6.53f 9.73e 12.90d 16.11c 19.33b 22.53a 0.74 1536 0.000 
2ndinstar 3.10g 5.93f 8.80e 11.73d 14.61c 17.50b 20.41a 0.37 5046 0.000 
3rdinstar 3.37g 6.44f 9.56e 12.65d 15.76c 18.87b 21.96a 0.37 5766 0.000 
4thinstar 3.61g 6.63f 9.57e 12.62d 15.61c 18.59b 21.60a 0.42 4200 0.000 

Adult 3.70g 6.50f 9.30e 12.10d 14.90c 17.70b 20.50a 0.48 2744 0.000 

F, P and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 
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Table 7. Predatory capacity of different stages of O. laevigatus on B. tabaci female and male different densities for 24h 

 

O. laevigatus 

adult 

B. tabaci 

stages 

B. tabaci densities LSD 

0.05 
F value P 

5 10 15 20 25 30 35 

Female 

Egg 4.31g 8.42f 12.51e 16.62d 20.70c 24.81b 28.90a 0.48 5883.5 0.000 

1st instar 4.22g 8.32f 12.42e 16.51d 20.62c 24.72b 28.82a 0.59 3975.33 0.000 

2nd instar 4.03g 7.70f 11.42e 15.13d 18.81c 22.50b 26.23a 0.37 8214 0.000 

3rd instar 4.01g 7.57f 11.06e 14.51d 18.06c 21.56b 25.10a 0.28 12862.5 0.000 

4th instar 4.40f 8.63f 12.71e 16.81d 20.93c 25.03b 29.13a 0.74 2521.5 0.000 

Adult 4.43g 8.40f 12.16e 16.26d 20.40c 24.41b 28.47a 0.61 3536.84 0.000 

Male 

Egg 4.01g 7.80f 11.60e 15.43d 19.23c 23.02b 26.83a 0.37 8664 0.000 

1st instar 3.82g 7.41f 11.03e 14.60d 18.13c 21.82b 25.41a 0.85 1471.13 0.000 

2nd instar 3.61g 7.13f 10.54e 14.13d 17.61c 21.13b 24.60a 0.92 1196.51 0.000 

3rd instar 3.61g 7.04f 10.42e 13.84d 17.25c 20.61b 24.05b 0.43 4979.69 0.000 

4th instar 3.92g 7.54f 11.16e 14.76d 18.37c 21.91b 25.56a 0.14 54432 0.000 

Adult 3.60g 6.80f 10.00e 13.20d 16.41c 19.60b 22.80a 0.24 14336 0.000 

F, P and LSD values on <0.05% 

Mean, within a row, bearing different subscripts are significantly different 

 

 

 

4 Conclusion 

 

O. laevigatus was capable of preying on white-

fly eggs, nymphal instars, and adults while com-

pleting its immature and mature developmental 

stages with B. tabaci nymphs and eggs as the only 

usable food. The duration, consumption, and fe-

cundity of O. laevigatus were significantly influ-

enced by feeding on different stages of B. tabaci. 

Therefore, this study suggests that whitefly 

predators are favorable in the biocontrol of white-

fly-infested vegetable crops. 

 

References 

 

Alauzet C, Dargagnon D, Malausa JC (1994) Bio-

nomics of a polyphagous predator: Orius laeviga-

tus (Het: Anthocoridae). Entomophaga 39, 33-40. 

https://doi.org/10.1007/BF02373492 

Al-Zyoud FA (2014) The most common predators 

of Bemisia tabaci (Genn.): Biology, predation, 

preferences, releases, alternative food resources, 

combined use, current efforts and future perspec-

tives. Journal of Biological Control 28, 1-16. 

https://informaticsjournals.com/index.php/jbc/arti

cle/view/14931 

Chambers RJ, Long S, Helyer NL (1993) Effec-

tiveness of Orius laevigatus (Hem, Anthocoridae) 

for the control of Frankliniella occidentalis on 

cucumber and pepper in the UK. Biocontrol  

Science and Technology 3, 295-307. 

https://doi.org/10.1080/09583159309355284 

Cocuzza GE, De Clercq P, de Veire MV, et al (1997a)  

Reproduction of Orius laevigatus and Orius albi-

dipennis on pollen and Ephestia kuehniella eggs. En-

tomologia Experimentalis et Applicata 82, 101-104. 

https://doi.org/10.1046/j.1570-7458.1997.00118.x 

Cocuzza GE, De Clercq P, Lizzio S, et al (1997b) Life 

tables and predation activity of Orius laevigatus and 

O. albidipennis at three constant temperatures. Ento-

mologia Experimentalis et Applicata 85, 189-198. 

https://doi.org/10.1046/j.1570-7458.1997.00249.x 

Coll M, Shakya S, Shouster I, et al (2007) Decision-

making tools for Frankliniella occidentalis manage-

ment in strawberry: Consideration of target markets. 

Entomologia Experimentalis et Applicata 122, 59-67. 

https://doi.org/10.1111/j.1570-7458.2006.00488.x 

Colvin J, Omongo CA, Govindappa MR, et al (2006) 

Host-plant viral infection effects on arthropod-vector 

population growth, development and behaviour: Man-

agement and epidemiological implications. Advances 

in Virus Research 67, 419-452. 

https://doi.org/10.1016/S0065-3527(06)67011-5 

De Barro PJ, Driver F, Trueman JW, et al (2000) Phy-

logenetic relationships of world populations of Be-

misia tabaci (Gennadius) using ribosomal ITS1. Mo-

lecular Phylogenetics and Evolution 16, 29–36. 

https://doi.org/10.1006/mpev.1999.0768 

https://doi.org/10.1007/BF02373492
https://informaticsjournals.com/index.php/jbc/article/view/14931
https://informaticsjournals.com/index.php/jbc/article/view/14931
https://doi.org/10.1080/09583159309355284
https://doi.org/10.1046/j.1570-7458.1997.00118.x
https://doi.org/10.1046/j.1570-7458.1997.00249.x
https://doi.org/10.1111/j.1570-7458.2006.00488.x
https://doi.org/10.1016/S0065-3527(06)67011-5
https://doi.org/10.1006/mpev.1999.0768


Arab Univ J Agric Sci (2022) 30 (2) 307-314  

314 

De Barro PJ, Trueman JW, Frohlich DR (2005)  

Bemisia argentifolii is a race of B. tabaci (Hemip-

tera: Aleyrodidae): The molecular genetic differ-

entiation of B. tabaci populations around the 

world. Bulletin of Entomological Research 95, 

193-203. 

https://doi.org/10.1079/BER2004351 

El Kenway AH, El-Sheikh WEA, Abul Fad HA 

(2021) Prey-predator interaction between Orius 

albidipennis (Hemiptera: Anthocoridae) and 

Thrips tabaci (Thysanoptera: Thripidae). Journal 

of Applied Plant Protection 10, 1-8. 

https://doi.org/10.21608/japp.2021.178432 

Gerling D, Alomar Ò, Arnó J (2001) Biological 

control of Bemisia tabaci using predators and par-

asitoids. Crop Protection 20, 779-799. 

https://doi.org/10.1016/S0261-2194(01)00111-9 

Gilbertson RL, Batuman O, Webster CG, et al 

(2015) Role of the insect supervectors Bemisia 

tabaci and Frankliniella occidentalis in the emer-

gence and global spread of plant viruses. Annual 

Review of Virology 2, 67-93. 

https://doi.org/10.1146/annurev-virology-031413-

085410 

Isenhour DJ, Yeargan KV (1981) Effect of tem-

perature on the development of Orius insidiosus 

with notes on laboratory rearing. Annals of the 

Entomological Society of America 74, 114–116. 

https://doi.org/10.1093/aesa/74.1.114 

Pehlivan S, Alinc T, Achiri TD, et al (2020) Func-

tional responses of two predatory bugs (Hemip-

tera: Anthocoridae) to changes in the abundance 

of Tetranychus urticae (Acari: Tetranychidae) and 

Bemisia tabaci (Hemiptera: Aleyrodidae). Euro-

pean Journal of Entomology 117, 49-55. 

https://doi.org/10.14411/eje.2020.005 

Rehman SU, Zhou X, Ali S, et al (2020) Predatory 

functional response and fitness parameters of Orius 

strigicollis Poppius when fed Bemisia tabaci and 

Trialeurodes vaporariorum as determined by age-

stage, two-sex life table. Peer J 8, e9540. 

http://doi.org/10.7717/peerj.9540 

Sanchez JA, Lacasa A (2002) Modelling population 

dynamics of Orius laevigatus and O. albidipennis 

(Hemiptera: Anthocoridae) to optimize their use as 

biological control agents of Frankliniella occidentalis 

(Thysanoptera: Thripidae). Bulletin of Entomological 

Research 92, 77-88. 

https://doi.org/10.1079/BER2001136 

Sani I, Ismail SI, Abdullah S, et al (2020) A review of 

the biology and control of whitefly, Bemisi tabaci 

(Hemiptera: Aleyrodidae), with special reference to 

biological control using entomopathogenic fungi.  

Insects 11, 619. 

https://doi.org/10.3390/insects11090619 

SAS (2006) The SAS system for windows; Statistical 

Analysis System Institute Inc., Cary, North Carolina, 

USA. 

Shahpouri A, Yarahmadi F, Sohani NZ (2019) Func-

tional response of the predatory species Orius albi-

dipennis Reuter (Hemiptera: Anthocoridae) to two life 

stages of Bemisia tabaci (Genn.) (Hemiptera: 

Aleyrodidae). Egyptian Journal of Biological Pest 

Control 29, 14. 

https://doi.org/10.1186/s41938-019-0119-7 

Yamada K, Yasunaga T, Artchawakom T (2016) The 

flower bug genus Orius wolff, 1811 (Hemiptera: Het-

eroptera: Anthocoridae: Oriini) of Thailand. Journal 

of Natural History 50, 1103-1157. 

https://doi.org/10.1080/00222933.2015.1104393 

Zhao J, Guo X, Tan X, et al (2017) Using Calendula 

officinalis as a floral resource to enhance aphid and 

thrips suppression by the flower bug Orius sauteri 

(Hemiptera: Anthocoridae). Pest Management Science 

73, 515-520. https://doi.org/10.1002/ps.4474 

 

 

https://doi.org/10.1079/BER2004351
https://doi.org/10.21608/japp.2021.178432
https://doi.org/10.1016/S0261-2194(01)00111-9
https://doi.org/10.1146/annurev-virology-031413-085410
https://doi.org/10.1146/annurev-virology-031413-085410
https://doi.org/10.1093/aesa/74.1.114
https://doi.org/10.14411/eje.2020.005
http://doi.org/10.7717/peerj.9540
https://doi.org/10.1079/BER2001136
https://doi.org/10.3390/insects11090619
https://doi.org/10.1186/s41938-019-0119-7
https://doi.org/10.1080/00222933.2015.1104393
https://doi.org/10.1002/ps.4474

