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Abstract – Greenhouse whitefly (Trialeurodes 

is one of the most important pests of farms, gardens, and 

greenhouses which reduce the quality and quantity of yield. 

This insect is controlled by chemical poisons or biological 

factors.  Sensitivity of mature insects in laboratory and 

sensitivity of eggs and nymphs in greenhouse were evaluated 

against acetamipride, pyriproxyfen, buprofezin, azadirachtin 

and flufenoxuron pesticides. Bioassay method for mature 

insects was dipping method. In greenhouse, mentioned 

pesticides were used as five treatments of a completely 

randomized design (200, 40, 64, 2500, and 500 ppm, 

respectively) with three replications. Each experimental unit 

had three pots of same age plants of tomato. In bioassay 

method, LC50 amount of pesticides were determined as 

75.17, 57.14, 33.22, 631.2, and 59.7 ppm, respectively. The 

highest and the least mortality of nymphs were belonging to 

acetamipride (66.59%) and Pyriproxyfen (52.07%) whereas 

for eggs were belonging to acetamipride (67.03%) and 

flufenoxuron (56.03%). According to results, buprofezin and 

acetamipride are recommended as the best poisons for 

greenhouse whitefly. 
 

Keywords – Trialeurodes Vaporarioum, Bioassay, 

Flufenoxuron, Acetamipride, Buprofezin, Azadirachtin, 

Pyriproxyfen. 

 

I. INTRODUCTION

   

Whitefly is common pests which weaken plants and 

reduce their yield by feeding from their nectars. This pest 

also causes honeydew and virus transmission which are 

really important in green house [1].  Many methods 

(chemical or non chemical) have been used for controlling 

this pest [2]. But due to high usage of pesticides, some 

reports have been announced about resistance of pest 

against organic phosphorus pesticides, carbamates, and 

artificial pyrethroids [3,4]. Biorational pesticides are from 

third generation pesticides which are found typically in 

nature or are artificial materials. Therefore, they have low 

toxic, side effects, slightly toxic residues in the 

environment, and have little cytotoxic effects on natural 

enemies of aphids [5].  Acetamipride (trade name 

mospilan) is a systemic pesticide with contact and 

alimentary effect [6]. Horowitz and coworker studied this 

pesticide for controlling cotton honeydew (Benisia tabaci) 

in laboratory Fang and coworker studied acetamipride 

toxicity on whitefly [7, 8]. flufenoxuron is f

synthesis inhibitors with contact and alimentary 

effects[9,10].  El-ghar and coworker studied this growth 

regulator's effect on cotton honey dew and showed that it 
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NTRODUCTION 

pests which weaken plants and 

reduce their yield by feeding from their nectars. This pest 

also causes honeydew and virus transmission which are 

really important in green house [1].  Many methods 

(chemical or non chemical) have been used for controlling 

s pest [2]. But due to high usage of pesticides, some 

reports have been announced about resistance of pest 

against organic phosphorus pesticides, carbamates, and 

artificial pyrethroids [3,4]. Biorational pesticides are from 

h are found typically in 

nature or are artificial materials. Therefore, they have low 

toxic, side effects, slightly toxic residues in the 

environment, and have little cytotoxic effects on natural 

enemies of aphids [5].  Acetamipride (trade name 

s a systemic pesticide with contact and 

alimentary effect [6]. Horowitz and coworker studied this 

pesticide for controlling cotton honeydew (Benisia tabaci) 

in laboratory Fang and coworker studied acetamipride 

8]. flufenoxuron is from chitin 

with contact and alimentary 

ghar and coworker studied this growth 

regulator's effect on cotton honey dew and showed that it 

had low effect on immature insects of this pest. 

Buprofezin is also from chitin s

Heydari investigated pyriproxyfen, buprofezin, and 

phenpropatrin pesticides and results showed that 

buprofezin controlled larval and pupal stages of whitefly 

[11]. Pyriproxyfen is a growth regulator (Juvenile

hormone) for insects which prohibits their evolution and 

transformation with impaired juvenile hormone balance 

[12].  Ashtari studied the effects of pyriproxyfen on 

various stages of Bemisia tabaci life and the role of 

citowett oil in increasing its efficiency [13].  His results 

showed that nymph, Larva, and egg stages are sensitive 

stages of pest's life, respectively.

nutritional repellency properties and causes molting 

disorders and following immature insect and death [14]. 

Santos and coworker investigated effects of margosa seed 

extract (azadirachtin) on aphid and showed that it made 60 

and 100% mortality of nymphs in two high concentrations

[15]. Considering that whitefly is one of the most 

important greenhouse pests which have been resistant to 

many pesticides and because of desirable effects of 

biorational pesticides, this study was done to inve

the mortality effect of these pesticides and also 

determining LC50 amount of them.

 

II. METHOD AND 

 

Whitefly were collected from research greenhouses of 

university and mature insects were transferred to net 

cages. To this, leaves containi

insects were studied and after removing all stages except 

larva were transferred to wooden cages 100*100*100cm 

dimensions. Pots of tomato (

Dafnis variety) from the same age were located in cages as 

host plant.  Mature insects appeared from larva after a few 

days and were established on tomato leaves. The colony 

was kept at 26±2°c temperature, 75±5% humidity, and 16 

hours photo period (L: D).In bioassay tests five 

compounds stamipride, flufenoxuron, pyriproxyfen

azadirachtin and buprofezin were used. In primary tests 

ten concentrations of poisons were selected considering 

recommended concentrations of them, and then 

concentrations with 10 to 90% mortality were selected for 

final test. Distilled water was used as

solutions. Matures experiment was done according to  Liu 

& Stansly methods (1995). Tomato leaves (with triple 

leaflets) were located in poison solutions for five seconds 
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had low effect on immature insects of this pest. 

Buprofezin is also from chitin synthesis inhibitors [10].  

Heydari investigated pyriproxyfen, buprofezin, and 

phenpropatrin pesticides and results showed that 

buprofezin controlled larval and pupal stages of whitefly 

[11]. Pyriproxyfen is a growth regulator (Juvenile-like 

sects which prohibits their evolution and 

transformation with impaired juvenile hormone balance 

Ashtari studied the effects of pyriproxyfen on 

various stages of Bemisia tabaci life and the role of 

citowett oil in increasing its efficiency [13].  His results 

showed that nymph, Larva, and egg stages are sensitive 

stages of pest's life, respectively. Azadirachtin has anti-

nutritional repellency properties and causes molting 

disorders and following immature insect and death [14]. 

Santos and coworker investigated effects of margosa seed 

extract (azadirachtin) on aphid and showed that it made 60 

ortality of nymphs in two high concentrations 

Considering that whitefly is one of the most 

important greenhouse pests which have been resistant to 

many pesticides and because of desirable effects of 

pesticides, this study was done to investigate 

the mortality effect of these pesticides and also 

amount of them. 

ETHOD AND MATERIALS 

were collected from research greenhouses of 

university and mature insects were transferred to net 

cages. To this, leaves containing immature stages of 

insects were studied and after removing all stages except 

larva were transferred to wooden cages 100*100*100cm 

dimensions. Pots of tomato (Lycopersicon esculentum, 

Dafnis variety) from the same age were located in cages as 

Mature insects appeared from larva after a few 

days and were established on tomato leaves. The colony 

was kept at 26±2°c temperature, 75±5% humidity, and 16 

hours photo period (L: D).In bioassay tests five 

compounds stamipride, flufenoxuron, pyriproxyfen, 

azadirachtin and buprofezin were used. In primary tests 

ten concentrations of poisons were selected considering 

recommended concentrations of them, and then 

concentrations with 10 to 90% mortality were selected for 

final test. Distilled water was used as carrier in poison 

solutions. Matures experiment was done according to  Liu 

& Stansly methods (1995). Tomato leaves (with triple 

leaflets) were located in poison solutions for five seconds 
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and then were dried by air and located in glass vials of 

penicillin filled with 10ml of water. Vials were put in the 

center of plastic cups and fifteen one-

were transferred from cages on them. The cups were 

covered with net and incubated for 24 hours with 26±2°c 

temperature and 6% relative humidity. This

was done for one control and five treatments with four 

replications. White flies which didn’t show any response 

to touch with needle were known as dead. For greenhouse 

experiments, spraying was done on infected pots using 

recommended concentrations of acetamipride (200ppm), 

flufenoxuron (500ppm), pyriproxyfen (40ppm), 

buprofezin (64ppm) and azadirachtin (2500ppm) as a 

completely randomized design with one control, five 

treatments and three replications. Each experimental unit 

had three pots from the same age. Spraying was replicated 

again after four and seven days. In each count, a leaf was 

sampled randomly, transferred to laboratory and alive or 

dead nymphs (extant in behind of leaves) and eggs were 

count using binocular. Instar nymphs which wer

and scaly were considered as dead. Also, mature insects 

which were dead in time of molting were count as 

nymphal mortality [16].  

A. Analysis 
Obtained data were analyzed using SAS program and 

means were compared using Duncan's multiple ranges test 

at 5% probability level. Mortality percentages of eggs and 

nymphs in greenhouse were normalized using arc sinus 

method. Lethal concentration for 50% of population was 

determined in bioassay tests. Preprobit program was used 

for probit analysis and graphs were drawn using Excel 

program. 

 

III. RESULTS AND DISCUSSION

 

Probit analysis of data obtained from bioassays with 

acetamipride, pyriproxyfen, azadirachtin, buprofezin, and 

flufenoxuron determined lethal concentration (LC50) of 

these pesticides as 75.17, 57.14, 631.2, 33.22, and 59.7 

ppm, respectively. Studies of  Pirmoradi and coworker 

showed 114, 52.62, 91.21, 888.15, and 143.72 ppm for 

imidacloprid, thiamethoxam, dinotefuran, spiromesifen, 

and endosulfan [17]. Liank reported 3.13, 2.63, and 2.78 

ppm for imidacloprid, abamectin, and deltamethrin. 

Panaahi found that LC50 was 0.2 ppm for oberon. 

Differences can be ascribed to various host plant and 

therefore differences in dietary and sometimes difference 

in photoperiod. Also, it can be because of poison, p

auxiliary materials, factory, synergistic ingredients, 

method of bioassay test or internal factors like genus, size, 

age, species, growth stage, resistant or sensitive colony, or 

external factors including temperature, moisture, chemical 

materials of test, purity of materials, additives or 

formulation. Dose-response graph was drawn for 

stamipride and flufenoxuron. Considering the results, the 

highest sensitivity of mature insects was against 

flufenoxuron. 
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ISCUSSION 

Probit analysis of data obtained from bioassays with 

acetamipride, pyriproxyfen, azadirachtin, buprofezin, and 

flufenoxuron determined lethal concentration (LC50) of 

57.14, 631.2, 33.22, and 59.7 

ppm, respectively. Studies of  Pirmoradi and coworker 

showed 114, 52.62, 91.21, 888.15, and 143.72 ppm for 

imidacloprid, thiamethoxam, dinotefuran, spiromesifen, 

and endosulfan [17]. Liank reported 3.13, 2.63, and 2.78 

imidacloprid, abamectin, and deltamethrin. 

was 0.2 ppm for oberon. 

Differences can be ascribed to various host plant and 

therefore differences in dietary and sometimes difference 

in photoperiod. Also, it can be because of poison, poison 

auxiliary materials, factory, synergistic ingredients, 

method of bioassay test or internal factors like genus, size, 

age, species, growth stage, resistant or sensitive colony, or 

external factors including temperature, moisture, chemical 

test, purity of materials, additives or 

response graph was drawn for 

stamipride and flufenoxuron. Considering the results, the 

highest sensitivity of mature insects was against 

Fig.1. Linear regression of probit mortality

Trialeurodes vaporarioum treated with Azadirachtin in the 

lab.
 

Fig.2. Linear regression of probit mortality of 

Trialeurodes vaporarioum treated with pyriproxyfen in the 

lab.
 

Fig.3. Linear regression of probit mortality of 

Trialeurodes vaporarioum treated with flufenoxuron in the 

lab.
 

Fig.4. Linear regression of probit mortality of 

Trialeurodes vaporarioum treated with buprofezin in the 

lab.
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Mortality of matures was increased by higher 

concentrations of pesticides so that the highest mortalities

in 50, 100, 200 and 400 ppm  concentrations of 

flufenoxuron were 40, 51.66, 63.33, 75 and 90% and in 

80, 160, 320 and 640 ppm concentrations of acetamipride 

were 36.66,60,66.66,78.33,98.33. 

Fig.5. Linear regression of probit mortality of Trialeurodes 

vaporarioum treated with acetamipride in the lab.

 

Fig.6. The percentage of mortality of mature 

vaporarioum in the effect of different concentrations of  

buprofezin  24 hours after  treatment.

 

Fig.7. The percentage of mortality of mature 

vaporarioum in the effect of different concentrations of  

pyriproxyfen 24 hours after  treatment.
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Fig.8. The percentage of mortality of mature 

vaporarioum in the effect of different concentrations of  

Azadirachtin  24 hours aft
 

Fig.9. The percentage of mortality of mature 

vaporarioum in the effect of different concentrations of  

flufenoxuron 24 hours after  treatment

 

Fig.10. The percentage of mortality of mature 

Trialeurodes vaporarioum in the effect of different 

concentrations of  acetamipride 24 hours after  treatment.
 

B. Greenhouse experiments
Results of greenhouse experiments in various sampling 

times showed significant differences between treatments at 

5% probability level. The highes

eggs in whole experiment period (6, 13, and 20 days after 

treatment) was belonging to acetamipride (67.03%) 

whereas flufenoxuron had the least (56.03%).
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Greenhouse experiments 
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times showed significant differences between treatments at 
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whereas flufenoxuron had the least (56.03%). 
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Fig.11. The average of percentage of mortality of  egg  

Trialeurodes vaporarioum  in all course of the experiment 

after treatment with recommended dose of flufenoxuron, 

buprofezin, pyriproxyfen, azadirachtin, acetamipride in 

per leaf  acetamipride showed also the highest nymph 

mortality (66.59%) while flufenoxuron had the least 

(58.55%). 

Fig.12. The average of percentage of mortality of  

nymphal Trialeurodes vaporarioum  in all course of the 

experiment after treatment with recommended dose of 

flufenoxuron, buprofezin, pyriproxyfen, azadirachtin, 

acetamipride in per leaf

 

Results of this study are not in agreement with study of 

Moazzeni and coworker for effects of imidacloprid, 

Sirinol, and tondaxir on whitefly [9]. Differences can be 

ascribed to various host plant and therefore differences in 

dietary and sometimes difference in ph

can be because of poison, poison auxiliary materials, 

factory, synergistic ingredients, method of bioassay test or 

internal factors like genus, size, age, species, growth stage, 

resistant or sensitive colony, or external factors includi

temperature, moisture, chemical materials of test, purity of 

materials, additives or formulation. This amount of 

mortality by treatments can be due to morphological 

reasons which causes continue in growth and development 

and transition to larvae. It seems that thicker wax coverage 

and also larger volume to area ratio in nymphal instars are 

the reasons of more resistance or tolerance of them.
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ascribed to various host plant and therefore differences in 
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can be because of poison, poison auxiliary materials, 

factory, synergistic ingredients, method of bioassay test or 

internal factors like genus, size, age, species, growth stage, 

resistant or sensitive colony, or external factors including 

temperature, moisture, chemical materials of test, purity of 

materials, additives or formulation. This amount of 

mortality by treatments can be due to morphological 

reasons which causes continue in growth and development 

ms that thicker wax coverage 

and also larger volume to area ratio in nymphal instars are 

the reasons of more resistance or tolerance of them. 

IV. CONCLUSION
 

On the whole, we can conclude that acetamipride in 

greenhouse and buprofezin in laboratory can control white 

fly effectively. After using these pesticides, insect 

population will decrease and will be controlled well 

finally.  
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