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Abstract 

A field study was conducted to know the effect of salicylic acid spraying and different cultivars of 

tomato plants infested with the whitefly Bemisia tabaci Gennadius in one of the greenhouses at the 

research station of the College of Agriculture, University of Basra for the agricultural season 2019-2020. 

And that by spraying three cultivars of tomato plants Wijdan, Randy and Newton with four 

concentrations of salicylic acid 0, 0.5, 0.75 and 1 mmol, and two sprays,The first spray was applied to 

the field experiment plants after 60 days of sowing the seeds on 24/11/2019, while the second spray was 

carried out 21 days after the first spray.The studied cultivars differed in the characteristics of 

biochemical resistance  and the percentages of containing the metabolic compounds, and through the 

study of the correlation it was possible to evaluate the occurrence of the induction in the resistance  of 

the plant cultivar by the effect of spraying with salicylic acid by studying the relationship between 

increasing or decreasing the concentrations of salicylic acid and its relationship to reducing the 

population density of the insect.A negative correlation was found between the content of the leaves of 

carbohydrates, proteins, and phenols and the intensity of the insect roles in the vegetative growth 

stage.The tomato cultivars have a clear effect on the resistance  of the whitefly during the vegetative 

growth period, where it was found that the two cultivars Wejdan (resistance  to laying eggs) and Newton 

(resistance  to nymphs), which contains the highest content of chlorophyll and phenol,They are the two 

cultivars that are resistance  to laying eggs and the development of nymphs, which is represented by the 

low density of eggs laid on the leaves of those plants, the population density of nymphs, while the 

variety Randy, in which the content of carbohydrates and proteins increases, was found from the 

cultivars resistance  to insects, which decreased the population density of the adult.It is possible to 

conclude from this study the important role of salicylic acid in inducing resistance  against whitefly 

infection during the vegetative growth period.As spraying the tomato crop with a concentration of 

salicylic acid 0.75 mmol achieved the best increase in the chemical compounds in the treated plant in 

general, which have a role in inducing systemic resistance  in the plant to prevent egg laying and reduce 

the population density of nymphs.The tomato cultivars have a clear effect on the resistance  of the 

whitefly during the vegetative growth period, where it was found that the two cultivars Wejdan 

(resistance  to laying eggs) and Newton (resistance  to nymphs), which contains the highest content of 

chlorophyll and phenol,They are the two cultivars that are resistance  to laying eggs and the 

development of nymphs, which is represented by the low density of eggs laid on the leaves of those 

plants, the population density of nymphs, while the variety Randy, in which the content of carbohydrates 

and proteins increases, was found from the cultivars resistance  to insects, which decreased the 

population density of the adult.It is possible to conclude from this study the important role of salicylic 

acid in inducing resistance  against whitefly infection during the vegetative growth period. As spraying 

the tomato crop with a concentration of salicylic acid 0.75 mmol achieved the best increase in the 

chemical compounds in the treated plant in general, which have a role in inducing systemic resistance  in 

the plant to prevent egg laying and reduce the population density of nymphs. 
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  Bemisia tabaciاء )اسخحثاد انًمأيت انجٓاصٚت نبعض اصُاف  انطًاطت ضذ الإصابت بحششة انزبابت انبٛض

(Gennadius باسخخذاو حايض انسانسهك 

فاطًّ كاظى جباس
(1)

عمٛم عذَاٌ انٕٛسف*    
(1)

 

(1)
 لسى ٔلاٚت انُباث، كهٛت انضساعت، جايعت انبصشة، انعشاق 

 (aqeel.alyousuf@okstate.edu)* نهًشاسهت: 

 انخـلاصت 

انسانسهك ٔاخخلاف اصُاف َباحاث انطًاطت نلإصابت بحششة انزبابت انبٛضاء اجشٚج دساست حمهٛت نًعشفت حأثٛش  سش حايض    

Bemisia tabaci Gennadius   فٙ احذٖ انبٕٛث انبلاسخٛكٛت فٙ يحطت انبحٕد انخابعت انٗ كهٛت انضساعت جايعّ انبصشة نهًٕسى

 1ٍ بأسبعت حشاكٛض يٍ حايض انسانسهك . ٔرنك بشش  ثلاد اصُاف نُباحاث انطًاطت ٔجذاٌ ، ساَذ٘ َٕٔٛح9191-9102انضساعٙ 

ٕٚو يٍ انضساعت انبزٔس بخاسٚخ  01يهٙ يٕل، ٔبٕالع سشخٍٛ، ار طبمج انششت الأنٗ عهٗ  َباحاث انخجشبت انحمهٛت بعذ  0ٔ 0..1، 1.0،

 ٕٚو يٍ انششت الأنٗ. 90، ايا انششت انثاَٛت فُفزث بعذ يشٔس 9102\00\92

ٙ صفاث انًمأيت انبٕٛكًٛأٚت َٔسب احخٕائٓا عهٗ انًشكباث الاٚضٛت، ٔيٍ خلال دساست الأسحباط لذ حًاٚضث الاصُاف انًذسٔست ف  

يكٍ حمٛٛى حذٔد الاسخحثاد فٙ يمأيت انصُف انُباحٙ بخأثٛش انشش بحايض انسانسهك عٍ طشٚك دساست انعلالت بٍٛ صٚادة أ خفض 

هحششة.ار ٔجذث علالت اسحباط سانبت بٍٛ يحخٕٖ الأساق يٍ انكشبْٕٛذساث حشاكٛض حايض انسانسهك ٔعلالخت بخفض انكثافت انسكاَٛت ن

ٔانبشٔحُٛاث ٔانفُٕٛلاث ٔكثافت ادٔاس انحششة فٙ يشحهت انًُٕ انخضش٘،ار سجم انصُف ٔجذاٌ باحخٕائّ عهٗ اعهٗ يسخٕٚاث يٍ بعض 

 .انًشكباث الاٚضٛت انًمأيت نهحششة

يت حششة انزبابت انبٛضاء خلال فخشة انًُٕ انخضش٘، ار ٔجذ  اٌ انصُفاٌ ٔجذاٌ ) يمأو اٌ لأصُاف انطًاطت حأثٛش ٔاضح فٙ يمأ  

نٕضع انبٛض( ٔ َٕٛحٍ )يمأو نهحٕسٚاث( ٔانز٘ ٚحخٕٖ عهٗ اعهٗ يحخٕٖ يٍ انكهٕسٔفٛم ٔانفُٕٛل ، ًْا انصُفاٌ انًمأياٌ نٕضع 

انًٕضٕع عهٗ أساق حهك انُباحاث انكثافت انسكاَٛت نهحٕسٚاث ، فٙ حٍٛ انبٛض ٔحطٕس انحٕسٚاث ، ٔانًخًثم بمهت انكثافت انعذدٚت نهبٛض 

ٔجذ انصُف ساَذ٘ انز٘ حضداد فّٛ يحخٕٖ انكاسبْٕٛذساث  ٔانبشٔحُٛاث يٍ الاصُاف انًمأيت نبانغاث انحششة، ٔانز٘ اَخفضج عهٛت 

 انكثافت انسكاَٛت نهبانغت . 

نحايض انسانسهك فٙ اسخحثاد انًمأيت ضذ الاصابت بحششة انزبابت انبٛضاء خلال فخشة  يًكٍ الاسخُخاج يٍ ْزِ انذساست انذٔس انٓاو   

يهٙ يٕل لذ حمك افضم صٚادة فٙ انًشكباث انكًٛٛائٛت  0..1انًُٕ انخضش٘ ، ار اٌ سش يحصٕل انطًاطت  بانخشكٛض حايض انسانسهك 

مأيت انجٓاصٚت فٙ انُباث نًُع ٔضع انبٛض ٔ خفض انكثافت انسكاَٛت فٙ انُباث انًعايهت بصٕسة عايت ، ٔانخٙ نٓا دٔسا فٙ اسخحثاد انً

 .نهحٕسٚاث

 

Introduction: 

   The Lycopersicon esculentum Mill crop is 

considered one of the strategic crops in Basra 

province, where the area planted with this crop 

reached 8850.0 kg / dunum, with a production 

average of 239808 tons in the agricultural 

season 2018/2019, (8) and the crop is affected 

by many agricultural pests, the most important 

of which is the whitefly Bemisia tabaci 

(Aleyrodidae (Hemiptera (5)), which was 

characterized by characteristics and capabilities 

that made it a major pest on many crops, 

especially those grown in greenhouses such as 

tomato and cucumbers, through direct or 

indirect damage caused to the crop, as feeding 

the insect causes a decrease in the growth 

average and early leaf fall (9).The different roles 

of the insect, except for the eggs and the role of 

the virgin, feed on the plant juice in the bark of 

infected plants, and absorb a large amount of 

carbohydrate, which are disposed of in the form 

of a honeycomb that is secreted on the upper 

surface of the affected plant parts, Which is a 

suitable environment for the growth of fungi 

that impede the process of breathing and 



Euphrates Journal of Agriculture Science-13 (1):111- 129, (2021)                          Atia &  Alyousf 

 

                                                                ISSN 2072-3875111 

photosynthesis, thus decreasing the quality of 

crops and decreasing their marketing value.As 

well as the occurrence of spotting and 

discoloration of leaves as a result of feeding by 

the insect, which leads to a reduction in the 

production of infected crops (31,28). Several 

chemical pesticides have proven effective in 

resistance ling whitefly on tomato, including: 

Abamectin, Polo500SC, Confidor200SL, 

Endosulfan35EC, Pyriproxyfenf, Buprofezen, 

Pymetrozine, Imidacloprid and Diafenthiuron 

((51,36,29,27).. However, the use of these 

chemical pesticides had negative side effects in 

many environmental aspects of water, soil, and 

air, where the pesticides affect non-target 

organisms in the soil (18).In view of the 

negative effects of the use of insecticides in 

combating the whitefly and the economic losses 

this insect causes on the farmed tomato plants in 

tunnels and greenhouses, represented by its 

ability to transmit the TYLCV virus, and for the 

purpose of reducing infection with this virus 

inside these greenhouses, Many non-chemical 

methods of resistance  were used as part of the 

integrated pest management programs, such as 

the use of resistance  plant cultivars, which gave 

protection to the plant from infection with the 

virus in addition to delaying the onset of 

symptoms (5).The method of inducing plant 

resistance  is one of the most important methods 

of agricultural pest resistance , which occurs 

either naturally when plants are infected with 

plant pathogens or attacked by insect pests, or 

by using chemical stimuli such as spraying with 

salicylic acid or jasmonic acid (52).There are 

many studies that confirm that treating plants 

with these hormones by an exogenous 

application, such as spraying on the vegetative 

total of plants, may provide some defensive 

features for treated plants, which contributes to 

inducing resistance  against insect pests (56), as 

it was found that spraying a plant Cotton after 

21 days of cultivation with salicylic acid at a 

concentration of 0.02%,It led to a reduction in 

the number of Bemisia tabaci by 1,422 

whiteflies/leaf compared with the resistance  

treatment, which numbered 11,244 insects/leaf 

(10), so this study was conducted to show the 

effect of resistance  of tomato cultivars and the 

role of salicylic acid in inducing resistance  

against whitefly infection. 

Materials and methods: 

The cultivars of tomato and concentrations of 

salicylic acid used in the experiment: 

  To study the resistance  of plant cultivars 

against whitefly, the following cultivars of 

tomato were used: 

Table  (1) of the tomato plant cultivars used in the study 

importing company Producing company Cultivars name 

Alard Huizer germany Randy 

Alawrad Switzerland SG Newton 

Alard Siimnis Wijdan 

 

Salicylic acid concentrations were prepared 0, 

0.75 and 1 mmol, and in two sprays, where the 

first spray was applied to the field experiment 

plants after 60 days of sowing the seeds on 

24/11/2019, while the second spray was 

conducted 21 days after the first spray on 15\ 

12/2019 . 

 

Experiment location  

  The experiment was conducted in one of the 

greenhouses in the research station of the 

College of Agriculture of Basra University - 

Iraq during the agricultural season 2019-2020, 

as the soil was prepared for cultivation after 

tillage and leveling and dividing it into five lines 

50 m long, 40 cm wide, 20 cm high, and 100 cm 
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between each line, it also left a distance of one 

meter on the sides and front of the house, and 

organic manure was used before planting 

operations. The seedlings were transferred to the 

greenhouse on October 29, 2019. The planting 

lines were divided into experimental units that 

were 2.5 m long, and a distance of one meter 

was left between each experimental unit and 

another without planting, and 12 seedlings were 

planted for each experimental unit with a 

distance of 40 cm Between one plant and 

another and on both sides of the line,All service 

operations were conducted for all treatments 

equally. The plants were watered as needed and 

the continuous fertilization program of urea and 

foliar fertilizers was followed by one spray 

every 10 days after 10 days of planting the 

seedlings. 

Effect of salicylic acid on some biochemical 

traits of some tomato cultivars 

   The fourth leaf was taken from the upper part 

of the plant two days after the date of the second 

spray with salicylic acid. The samples were 

placed in paper bags.Written on it were the 

concentration information, the sector number, 

the experimental unit number, and the date of 

taking the sample. The samples were transferred 

to the Entomology Laboratory at the College of 

Agriculture for the purpose of conducting 

chemical analyzes. The total chlorophyll 

pigment in green leaves was estimated 

according to the method (25). The total soluble 

carbohydrate content of the leaves was also 

estimated using the phenol and Sulfuric acid 

center method (17). 

 As for proteins, the method of digestion of 

plant samples was followed as mentioned (15), 

and the total nitrogen in the digested paper 

samples was estimated using a steam distillation 

device (Kildal) based on the method (47).The 

free amino acids were estimated from leaf 

tissues using the standard leucine curve (58,50). 

As for phenols, they were estimated using 

FolinDenis reagent (57). 

Study of the effect of salicylic acid on the 

population density of whitefly on some 

tomato cultivars: 

  The seasonal presence and numerical density 

of the whitefly was studied weekly on the 

cultivars Newton and Randy Wejdan, during the 

vegetative growth period, starting from the 

second week of December 11/12/2019 until the 

first week of February 1/2/2020, as samples 

were taken randomly By taking three plant 

leaves of three levels (upper, middle and lower) 

from one plant from each experimental unit for 

each treatment respectively,The leaves were 

kept in a plastic bag, on which the date of 

sampling and the cultivars was fixed, and then 

they were transferred to the Entomology 

Laboratory at the College of Agriculture, the 

University of Basra for the purpose of tests 

under a light microscope at a resolution of 

X
10

The number density of nymphs and eggs was 

calculated in an area of square inches per leaf in 

the samples from each experimental unit for 

each treatment, and the population density of the 

whole whitefly was calculated in the field in the 

plastic house in the early morning around seven 

in the morning by turning the paper quietly and 

counting the number of adult insects on its 

lower surface (2) . 

statistical analysis: 

The randomized complete block design was 

used in the field experiment with five 

replications, while the completely randomized 

design was used to analyze the results of the 

laboratory study using the Genstat program, and 

the results were analyzed using ANOVA, and to 

compare the averages, the choice of the least 

significant difference was used. LSD - at 5% 

probability level (4). 

Results and discussion: 

 Effect of salicylic acid on some biochemical 

characteristics of some tomato cultivars: 
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  The results showed the effect of spraying some 

cultivars of tomato with different concentrations 

of salicylic acid on the total chlorophyll pigment 

shown in Tables 1.As the amount of total 

chlorophyll in Newton cultivar increased by 

increasing the acid concentration to a 

concentration of 0.75 mmol, as the total 

chlorophyll recorded an average concentration 

of 5.80 mg/100 g fresh weight at a concentration 

of 0.0, and it increased to 7.19 mg/100 g fresh 

weight at a concentration of 0.75 mmol. While 

the percentage of total chlorophyll decreased in 

Randy variety after treatment with salicylic 

acid, it recorded a percentage of 7.17 when 

treating the resistance , and the percentage 

decreased to 5.69 mg / 100 g fresh weight at a 

concentration of 0.75 mmol of salicylic acid, 

and no change was recorded in the percentages 

of total chlorophyll in The cultivar Wejdan 

laboratories with different concentrations of 

salicylic acid. 

Table (1) Average concentration of total chlorophyll in different cultivars of tomato treated with 

different concentrations of salicylic acid 

Cultivars 

 

Average total chlorophyll concentration (mg/100gm fresh 

weight ± SE) Cultivars 

average Salicylic acid concentration 

0.0 0.5 0.75 1 

Randy ±7.17 0.26 
±6.21 

0.35 

5.69± 

0.26 

5.85± 

0.06 
6.23 

Newton ±5.80 0.44 
6.51± 

0.14 

7.19± 

0.42 

6.79± 

0.12 
6.58 

Wijdan 6.56± 0.45 
6.27± 

0.03 

6.80± 

0.08 

6.39± 

0.37 
6.50 

concentration average 6.51 6.33 6.56 6.35  

LSD NS NS 

As for the effect of salicylic acid concentrations 

in the carbohydrate of tomato cultivars , the 

results recorded in Table 2 that there were 

significant differences between the 

concentrations of the acid used, where the 

concentration of 0.75 mmol recorded the highest 

average in raising the carbohydrate content in 

the tested cultivars at a average of 51.14 mg/100 

g dry weight, Compared to the other 

concentrations of 0.5 and 1 mmol, which 

recorded an increase in carbohydrate content as 

well, at an average of 45.37 and 45.19 mg/100 g 

dry weight, respectively, compared to the 

resistance  treatment, which was 36.20 mg/100 

g dry weight.The cultivar Randy showed the 

highest response to the concentrations of 

salicylic acid and the average carbohydrate 

content was 48.95 mg/100g dry weight, while 

the other cultivars did not differ among 

themselves in the carbohydrate content.   It was 

also noted that the carbohydrate content differed 

between the cultivars according to the acid 

concentration, where the interaction between the 

cultivar and the treated concentration was 

significant, and it was found that the highest 

carbohydrate content was in the cultivar Randy 

treated with a concentration of 0.75 mmol at 

average of 61.54 mg/100 g dry weight, 

compared to the other treated concentrations. In 

the same cultivar and in the rest of the other 

cultivars, the Wejdan cultivar recorded the 

lowest carbohydrate content at concentration 

0.50 and at an average of 40.08 mg/100 g dry 

weight, compared to the resistance  treatments 

of 43.45, 31.96 and 33.18 mg/100 g dry weight 

in the cultivars Randy, Newton and Wejdan, 

respectively. . 
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Table (2) Average carbohydrate content of different tomato cultivars treated with different 

concentrations of salicylic acid 

Cultivars 

 

Average carbohydrate content (mg/100g dry weight ± SE) 
Cultivars 

average 
Salicylic acid concentration 

0.0 0.5 0.75 1 

Randy ±43.45 2.18 ±45.98 1.39 
61.54 

±0.79 

44.83 

±3.19 
48.95 

Newton 31.96 ±0.33 ±50.04 2.39 
42.76 

±3.11 

44.14 

3.41± 
42.22 

Wijdan 33.18± 1.80 40.08±4.63 
49.12± 

0.57 

±46.59 

2.45 
42.24 

concentration 

average 
36.20 45.37 51.14 45.19  

LSD 4.23 3.67 

 

As for the effect of salicylic acid concentrations 

in the proteins of tomato cultivars, the results of 

Table 3 showed that there were significant 

differences in the protein content as a result of 

treatment with different acid concentrations, 

where the concentration of 0.75 mmol recorded 

the highest average of increase in the protein 

content, with an average of 36.84%, compared 

to other concentrations of 0.5 and 1 mmol, 

which did not record an increase in the protein 

content of 32.66 and 31.66% compared to the 

resistance  treatment, which amounted to 

31.67%, while there were no significant 

differences in the levels of protein content 

between the tested tomato cultivars. The protein 

content of the cultivars differed according to the 

concentration of the acid. The interaction 

between the cultivar and the concentration of 

salicylic acid-treated had significant differences. 

It was found that the concentrations of the acid 

led to an increase in the protein content in the 

cultivar Randy from 31.72% in the resistance  

treatment to 40.25% in the leaves treated with 

the concentration. 1 mmol, While the highest 

increase in proteins was recorded by 37.33% in 

the Newton cultivar when treated with a 

concentration of 0.75 mmol, compared to the 

resistance  treatment, which amounted to 

29.46%. As for the cultivar Wijdan, the increase 

in the concentration of salicylic acid treated 

with leaves did not affect the protein content 

down to the concentration of 0.75 mmol, where 

the levels of proteins did not differ significantly 

between concentrations 0.0, 0.5 and 0.75 mmol, 

and their averages were 33.83, 35.14 and 

37.54%, and then the level decreased Proteins 

when spraying with concentration 1 and at a 

average of 22.81%. 

 

As for the effect of salicylic acid on free amino 

acids in some tomato cultivars, the results 

recorded in Table 4 that there were significant 

differences in the levels of amino acids in plants 

treated with the concentrations of the acid used, 

as concentrations of 0.75 and 1 mmol caused the 

highest average of increase in the content of free 

amino acids. Its average was 2.49 and 2.85 

mg/100g compared with the concentration of 

0.5 mmol, which did not record an increase in 

the content of free amino acids compared with 

the concentration of the resistance  treatment of 

2.25 mg/100g.The Newton cultivar showed the 

highest response to salicylic acid concentrations 

with an average free amino acid content of 2.60 

mg/100gm, while the other cultivars did not 

differ among themselves in the free amino acid 

content. As for the effect of spraying salicylic 

acid on the phenol content of tomato cultivars 
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treated with different concentrations, the results 

showed in Table 5 that there were significant 

differences in the phenol content between the 

cultivars. The other cultivars differ significantly 

among themselves in terms of their content of 

phenols, as the average phenols in the two 

cultivars, Randy and Newton reached 114.5 and 

100.0 mg/100 g dry weight, respectively. No 

significant differences were recorded for 

salicylic acid concentrations and their 

interaction with tomato cultivars.

 

Table (3) Average protein content in different tomato cultivars treated with different 

concentrations of salicylic acid 

Cultivars 

 

Average protein content (percentage ± SE) 
Cultivars 

average 
Salicylic acid concentration 

0.0 0.5 0.75 1 

Randy ±31.72 1.49 28.64± 1.60 35.64± 1.99 
±40.25 

2.20 
34.06 

Newton ±29.46 0.77 ±34.19 1.37 37.33 ±1.26 
±31.91 

1.28 
33.22 

Wijdan 33.83± 1.54 ±35.14 1.13 37.54±1.31 
22.81± 

1.31 
32.33 

concentration 

average 
31.67 32.66 36.84 31.66  

LSD 2.43 2.10 

Table (4) Average content of amino acids in different tomato cultivars treated with different 

concentrations of salicylic acid 

Cultivars 

 

Total amino acids (mg/100g ± SE) 
Cultivars 

average 
Salicylic acid concentration 

0.0 0.5 0.75 1 

Randy 2.22 2.14± 2.21 2.13± 2.31 2.38± 
3.02 

2.67± 2.44 

Newton 2.41 2.41± 2.34 2.34± 2.78 2.78± 
2.86 

2.86± 
2.60 

Wijdan 2.14 2.22± 2.13 2.21± 2.38 2.31± 
2.67 

3.02± 
2.33 

concentration 

average 
2.25 2.23 2.49 2.85  

LSD 0.026 0.13 

LSD value (at the 0.05 probability level) for the cultivars interaction *concentration = NS, SE (standard 

error) 
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Table (5) Average content of phenols in different tomato cultivars treated with different 

concentrations of salicylic acid 

Cultivars 

 

Concentration average of phenols (mg/100g dry weight ± SE) 
Cultivars 

average 
Salicylic acid concentration 

0.0 0.5 0.75 1 

Randy 88.6 ±3.17 118.0± 14.42 ±127.4 16.59 
±124.1 

13.16 
114.5 

Newton 97.8± 10.31 98.9 5.39 ± 91.8 6.41 ± 
±111.4 

9.29 
100.0 

Wijdan ±122.4 2.15 131.2 16.35± 151.0± 10.17 
±122.2 

15.91 
131.7 

concentration 

average 
102.9 116.0 123.4 119.5  

LSD NS 16.63 

 

Several studies have indicated the important role 

of salicylic acid in increasing the plant’s 

chemical content, which has a role in increasing 

the plant’s defenses against insect pests, as some 

studies have shown the effectiveness of salicylic 

acid in increasing the chlorophyll pigment.(7) 

indicated an increase in the concentration of 

chlorophyll in the bean plant as a result of 

spraying with salicylic acid, and (37) confirmed 

the increase in the concentration of chlorophyll 

in the cucumber plant after treatment with 

different concentrations of salicylic acid from 

10 - 500 µm.As for the role of acid in 

influencing the carbohydrate content of plants, 

(6) indicated an increase in the amount of 

carbohydrate in the tomato plant after spraying 

it with salicylic acid (aspirin), as the 

concentration recorded 150 mg / L
-1

, and the 

research results agree with (7) in Increasing the 

carbohydrate content of the bean plant.  As for 

the role of salicylic acid in increasing the 

proportion of protein in the tomato plant, it 

showed 14,40) (that the prior spraying of tomato 

plants with salicylic acid has a significant role in 

increasing the proportion of protein in the 

plant.There was also a role for salicylic acid in 

increasing the proportion of amino acids in the 

tomato plant, as the concentration of 0.75 mmol 

recorded the highest average of increase of 

amino acids. Salicylic acid, as mentioned (23) 

that spraying salicylic acid on the leaves of basil 

plant at concentrations 10
-3

, 10
-4

 and 10
-5

 mol, 

led to an increase in the level of total amino 

acids in the plant compared to the resistance  

sample.  The increase of some important 

mineral elements in the plant may be due to the 

effective role of salicylic acid in improving the 

characteristics of the plant if an increase in the 

leaf area of the plant is recorded, which in turn 

contributes significantly to an increase in 

photosynthesis processes in the plant, which 

leads to an increase in chlorophyll, 

carbohydrate, acids and proteins ( 34). 

Effect of plant cultivars and salicylic acid on 

whitefly resistance  on tomato crop: 

Effect of tomato cultivars on whitefly 

population density 

  The results of Figure (1) showed that there 

were significant differences in the densities of 

eggs on the studied cultivars during the 

vegetative growth period, and the most resistant 

cultivar to laying eggs was Wijdan, The lowest 



Euphrates Journal of Agriculture Science-13 (1):111- 129, (2021)                          Atia &  Alyousf 

 

                                                                ISSN 2072-3875111 

density of eggs was recorded at a average of 

1.50 eggs/inch 
2
 compared to the cultivars 

Randy and Newton, and with a average of 1.83 

eggs/inch
2
 for laid eggs, respectively.While 

Newton was the most resistant cultivar to 

nymphs during the vegetative growth period, it 

recorded the lowest density of nymphs at a 

average of 2.07 nymphs/ inch
2
 compared to the 

two cultivars Jedan and Randi at a average of 

2.67 and 3.02 nymphs/ inch
2
 respectively. 

Figure (2).No significant differences were 

recorded between the cultivars Randy, Newton 

and Wejdan in reducing the number of adults 

during the vegetative growth stage (Fig. 3). 

 

 

Figure (1) Effect of tomato cultivars on the number of eggs laid by whitefly females during the 

vegetative stage of plant growth, LSD value (at the 0.05 probability level) = 0.28. 

 

 

Figure (2) Effect of tomato cultivars on the number of whitefly nymphs during the vegetative 

growth stage, LSD value (at the probability level of 0.05) = 0.44. 
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Figure (3) Effect of tomato cultivars on the number of whitefly adults during the vegetative stage 

of plant growth, LSD value (at the probability level of 0.05) = NS (not significant) 

The resistance  tomato cultivars have a clear 

role in influencing the life of the whitefly insect, 

where a difference was recorded in the cultivars 

’ resistance  to the different roles of the 

whitefly, and the cultivar Wejdan was the most 

resistance  cultivar to laying eggs, while the 

cultivar Newton was the most resistance  

cultivar represented by reducing the density of 

the number of nymphs in the growth stage. 

vegetative.Tomato cultivars differ according to 

the mechanism of plant cultivar to insects, as 

some cultivars recorded resistance through the 

mechanism of pests not favoring those cultivars, 

as LA716, PL134418 and LA444-1 were 

identified as resistance  cultivars among the 17 

tested cultivars due to the lack of preference by 

the whitefly. In contrast to the sensitive cultivars 

Santa Clara and nav1062, which were more 

preferred by the insect (46), as mentioned 

(33)The tomato cultivar Vybhav was superior to 

the rest of the cultivars in its resistance  to the 

whitefly due to the insect's lack of preference 

for this cultivar, unlike the sensitive cultivars 

PTR6 and TR4, which were the most preferred 

cultivars. Also, some plant cultivars are 

classified as resistance  cultivars based on the 

antibiosis characteristic of these cultivars, as 

some cultivars contain metabolic substances that 

affect the physiological activities of insects. It 

was found that the resistance  tomato cultivars 

GS reduces the number of egg laying rates for 

the whitefly, unlike the cultivars (StrainB), 

which is one of the sensitive cultivars that 

recorded the highest average number of eggs on 

the plant 42)). Usually, resistant tomato 

cultivars affect the numerical density of the 

whitefly, as these densities increase on sensitive 

cultivars and density levels decrease when fed 

on resistance  cultivars (59).The resistance  

tomato cultivars have a clear role in influencing 

the life of the whitefly insect, where a difference 

was recorded in the cultivars ’ resistance  to the 

different roles of the whitefly, and the cultivar 

Wejdan was the most resistance  cultivar to 

laying eggs, while the cultivar Newton was the 

most resistance  cultivar represented by 

reducing the density of the number of nymphs in 

the growth stage. vegetative.Tomato cultivars 

differ according to the mechanism of plant 

cultivar to insects, as some cultivars recorded 

resistance  through the mechanism of pests not 

favoring those cultivars, as LA716, PL134418 

and LA444-1 were identified as resistance  

cultivars among the 17 tested cultivars due to 

the lack of preference by the whitefly. In 

contrast to the sensitive cultivars Santa Clara 

and nav1062, which were more preferred by the 

insect (46), as mentioned (33)The tomato 

cultivar Vybhav was excelled on the rest of the 

cultivars in its resistance  to the whitefly due to 

the insect's lack of preference for this cultivar, 

unlike the sensitive cultivars PTR6 and TR4, 

which were the most preferred cultivars. 
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 Also, some plant cultivars are classified as 

resistance  cultivars based on the antibiosis 

characteristic of these cultivars, as some 

cultivars contain metabolic substances that 

affect the physiological activities of insects.It 

was found that the resistance  tomato cultivars 

GS reduces the number of egg laying rates for 

the whitefly, unlike the cultivars (StrainB), 

which is one of the sensitive cultivars that 

recorded the highest average number of eggs on 

the plant 42)). Usually, resistant tomato 

cultivars affect the numerical density of the 

whitefly, as these densities increase on sensitive 

cultivars and density levels decrease when fed 

on resistance  cultivars (59).The variation of 

tomato cultivars in their resistance  to infection 

with the whitefly B.tabaci may be due to many 

characteristics of physiological and biochemical 

resistance , where the morphological 

characteristics of leaves represented by the 

length and thickness of the leaf plate, leaf color 

and the density of glandular hairs Trichomes 

have an important role in reducing the numbers 

of whiteflies (26). ), as well as the variation of 

those hairs in their secretion of metabolic 

compounds, including sugar esters (45. As for 

the reasons for cultivar resistance  , according to 

the mechanism of non-preference for cultivars 

by the white fly, it may be due to their high 

levels of (AS) (asylsugars), which have an 

insect repellent action (43,16). The 

characteristics of plant resistance are usually 

due to the possession of these cultivars by 

special genetic genes (44). 

Effect of salicylic acid in inducing systemic 

resistance against whitefly on tomato: 

The results of the study of the effect of salicylic 

acid concentrations on the whitefly population 

density indicated the effective role of salicylic 

acid in inhibiting the egg-laying process and 

reducing the population density of whitefly 

nymphs on the studied tomato cultivars during 

the vegetative growth period. The results of the 

study showed in Figure (4) that there are high 

differences Significant in the densities of eggs 

laid on the leaves as a result of spraying with 

different concentrations of salicylic acid, All 

concentrations excelled the resistance  

treatment, and the best effective concentration 

in inhibiting the egg laying process of whiteflies 

was at a concentration of 1 mmol at a average of 

1.37 eggs/in2, compared with concentrations of 

0.5 and 0.75 mmol at a average of 1.64 and 1.57 

eggs/in2 respectively.As for the effect of acid 

concentrations on reducing the population 

density of nymphs, the results of the study in 

Figure 5 showed that there were significant 

differences in the density of nymphs as a result 

of spraying salicylic acid concentrations, as all 

concentrations also excelled the resistance  

treatment in reducing the number of nymphs. 

The population density of nymphs decreased 

from 3.56 nymphs/in2 in distilled water to 2.35, 

1.90 and 2.53 when salicylic acid was sprayed 

with concentrations of 0.5, 0.75 and 1 mmol, 

respectively. No significant differences were 

recorded between the concentrations of salicylic 

acid used to reduce the population density of 

whitefly adults in the vegetative growth stage of 

the plant (Fig.6). 
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Figure (4) The effect of spraying with salicylic acid on the number of eggs laid by whitefly females 

during the vegetative growth stage, LSD value (at the probability level of 0.05) = 0.33.

 

Figure (5) Effect of salicylic acid concentrations on the number density of whitefly nymphs in the 

vegetative growth stage, LSD value (at the probability level of 0.05) = 0.51

 

Figure (6) Effect of salicylic acid concentrations on the population density of whitefly adults in the 

vegetative growth stage. LSD value (at the probability level of 0.05) = NS (not significant).   
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  The presence of defensive metabolites stored 

in plants ineffectively, Inactive Forms may be 

induced as a result of infection with insect pests 

or pathogenic microbes (55), and these 

metabolites are plant hormones such as Salicylic 

acid, Jasmonic acid, and gibberellin, which have 

an important role in the resistance  created in 

plants. (54,53,22).There are many studies that 

confirm that treating plants with these hormones 

in an exogenous application, such as spraying 

on the vegetative system of plants, may provide 

some defensive features in treated plants, which 

contributes to inducing resistance  against insect 

pests (56).(52) indicated that the tomato plant 

treated with three concentrations of salicylic 

acid 0.01, 0.1 and 1 mmol had a role in 

releasing volatile substances Methyl salicylate 

and Limonene, which have an important role in 

reducing the fertility of the whitefly and the 

longevity of the insect, as well as reducing The 

insect's preference for the plant compared to the 

plants of the resistance  treatment, and with the 

same resistance mechanism, salicylic acid was 

used against the whitefly insect on the plants of 

other crops.It was mentioned (10) that the 

application of salicylic acid to the cotton plant at 

a concentration of 0.02% significantly reduced 

the infestation of the whitefly insect compared 

to the resistance  treatment. 0.1 mmol led to an 

increase in phenolic compounds and thus a 

decrease in the number of whiteflies, and the 

external application of salicylic acid also had an 

effective role in reducing the average number of 

aphids on wheat cultivars, as the concentration 

of 200 mg/L had the most effective effect 

(41).Salicylic acid also has a role in inducing 

resistance  against other insect pests, as it was 

confirmed (30) that salicylic acid played a role 

in stimulating plant defenses, which in turn led 

to a decrease in the growth of tobacco worm 

larvae Tobacco hornworm and an increase in 

larvae dropping from infected tomato plants, 

which stimulated defense responses in Tomato 

plants by increasing H2O2 as it works to 

damage the alimentary canal and disrupt the 

absorption systems in the insect, which leads to 

the cessation of growth (48). 

The role of the biochemical resistance  

factors of plant cultivars in the population 

density of the whitefly insect: 

  By studying the correlation between the 

concentrations of these compounds in plant 

cultivars and the insect population density on 

those cultivars, it is possible to know the role of 

these chemical compounds in the cultivars' 

resistance to that pest. A negative correlation 

was found between the total chlorophyll content 

of leaves in plant cultivars with the number 

density of eggs and nymphs (-0.77 and -0.89), 

respectively.While the relationship was positive 

with the numerical density of female adults 

(0.98). As for carbohydrates, a strong direct 

correlation was observed between the 

carbohydrate content of the leaves and the 

numerical density of eggs and nymphs (0.89 and 

0.78),While the relationship was negative with 

adults (-0.99). Also, a direct relationship was 

found between the protein content of the plant 

leaves with eggs (0.99) and an inverse 

relationship with the population density of 

adults (-0.83). As for phenols, a negative 

correlation was found with eggs (-0.49) and a 

positive correlation with nymphs (0.58). Thus, 

the two cultivars Wejdan (resistance  to laying 

eggs and adults) and Newton (resistance  to 

nymphs), which contain the highest content of 

chlorophyll and phenol (Table 3 and 7), are the 

two cultivars that are resistance  to laying eggs 

and the development of nymphs, by inhibiting 

or preventing the egg-laying process by females, 

represented by By decreasing the number 

density of eggs laid on the leaves of those 

plants, and decreasing the population density of 

nymphs (Fig. 1 and 2 (20,3)),While Randy 

cultivar, which had an increased content of 

Table 4 carbohydrates and Table 5 proteins, was 

one of the cultivars resistance  to adults, which 

is nutritionally unsuitable for these insects (Fig. 

3 (13.6). 
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The role of the biochemical resistance  

factors of plant cultivars treated with 

salicylic acid in the population density of the 

whitefly insect: 

  Salicylic acid with its different concentrations 

has an effective role in increasing the plant’s 

content of special chemicals, where the results 

of chemical analysis of the leaves of plant 

cultivars during the vegetative growth stage 

indicated a clear increase in chlorophyll, 

carbohydrates, proteins and phenols. 

 

As for the role of these chemical compounds in 

resistance ling the whitefly, it was noted that 

this effect was observed on the intensity of the 

roles of the whitefly insect on the tomato crop in 

varying proportions according to the 

concentrations of salicylic acid used. 

   It is possible to assess the occurrence of the 

induction in plant variety resistance by studying 

the relationship between increasing or 

decreasing the concentrations of chemical 

compounds in the tomato plant when the 

concentration of salicylic acid is increased and 

its relationship to reducing the population 

density of the insect.The results showed the 

effect of spraying with salicylic acid on the 

correlation between the chemical content in 

some tomato cultivars and the numerical 

densities of the roles of the whitefly insect on 

the tomato crop during the vegetative growth 

period (Table 8), as the spraying with salicylic 

acid had the effect on influencing the 

relationship between chemical content and 

numerical densities. For the insect, a weak 

positive correlation was observed between the 

chlorophyll content of the leaves and the 

numerical densities of eggs and nymphs of 

adults 0.45, 0.07 and 0.07, respectively,While it 

was observed that there was an inverse 

relationship between the level of carbohydrates 

and the density of insect roles, meaning that the 

increase in carbohydrates led to a decrease in 

the density of the insect during the vegetative 

growth stage, where the correlation appeared 

negative and significant between the level of 

carbohydrates in the vegetative growth phase 

and each of the densities of the role of eggs (-

0.77). and nymphs (-0.99) and the role of adults 

(- 0.82). It also found a weak inverse correlation 

between proteins and numerical densities (eggs 

and adults), with a correlation coefficient of (-

0.22 and -0.46).Whereas, there was a strong 

inverse correlation between proteins and nymph 

densities (-0.72). As for phenols, the results 

show that there is an important role for phenols 

represented in reducing the numerical density of 

insect roles (eggs, nymphs and adults) on plants 

treated with salicylic acid. They were 

represented by (-0.89, -0.96 and -0.92), 

respectively, which means that the numerical 

densities decrease with increasing 

concentrations of salicylic acid used in the 

experiment.The results showed a strong direct 

relationship between free amino acids and the 

numerical densities of the insect roles (eggs, 

nymphs and adults) represented by a correlation 

coefficient of (0.91, 0.92 and 0.80). Based on 

the above results, the role of salicylic acid in 

inducing resistance  against whitefly infection 

was shown.It was found that spraying the 

tomato crop with a concentration of salicylic 

acid 0.75 mmol achieved the best increase in 

chemical compounds in the treated plant in 

general (Table 4-7), which has a role in 

inducing systemic resistance  in the plant to 

prevent egg-laying. And reducing the population 

density of nymphs and adults of the insect 

during the vegetative growth stage (Fig. 5-6), 

which is the sensitive stage for infection with 

viral diseases that may be transmitted to the 

crop as a result of infection with the whitefly 

insect despite its low numerical density during 

this stage of plant growth.  Several studies 

indicated the effect of increasing or decreasing 

the levels of plant metabolic compounds in 

resisting insect pests, as it was shown (12,11) 

that plants containing different percentages of 

carbohydrates may lead to changes in the 

feeding efficiency of many insects, By affecting 
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the activity of the enzyme amylase in the 

digestive system.The reason for the decrease of 

Sit Obion venae insects on the weeds belonging 

to the plant cultivars Cocksfoot is due to the 

high percentage of water soluble carbohydrates 

(Wscs) water soluble carbohydrates, as 

mentioned (55) n the increase in carbohydrates 

had an effective role in contributing to plant 

defenses against insects .While it was shown 

(49) that the increase in carbohydrates in rice 

plant after infection with insect pests led to a 

contribution to stimulating plant defenses 

against them as a means of resistance  of the 

host plant against invading pests. Several 

studies indicated that the increase in phenols 

and their importance in resistance ling insect 

infestation, (19) indicated an increase in the 

concentration of phenols in tomato after 

exposure for 48 and 96 hours to the white fly, 

and this proves its defensive role to discourage 

and reduce the insect’s density.It also showed 

(24) that infestation of pea plant by aphids led to 

an increase in the content of phenol in the plant 

as a defense against the insect.It also agrees 

with (39,38) who indicated that there is a high 

inverse relationship between the percentage of 

phenols in the wheat plant and the rate of aphid 

density on it. Also, the different levels of 

chlorophyll in tomato cultivars had a role in 

reducing the intensity of some whitefly roles on 

the plant. An inverse relationship was recorded 

between the high level of chlorophyll and the 

density of eggs and nymphs, which amounted to 

-0.77 and -0.89, respectively.This is what agreed 

with (32) who indicated that the whitefly was 

more attracted to the yellow-colored leaves. As 

(3) indicated that there is an inverse relationship 

between the level of chlorophyll in the plant and 

the density of the whitefly, while (1) stated that 

the low concentration of chlorophyll pigment in 

the super marimond plant made it more 

preferred by the adults of the tobacco whitefly 

compared to other cultivars.Table (8) values of 

the simple correlation coefficient of the average 

chemical content of tomato leaves with the 

numerical density of the roles of the whitefly 

insect 

Table (8) values of the simple correlation coefficient of the average chemical content of tomato 

leaves with the numerical density of the roles of the whitefly insect 

 

instars 

 

Simple correlation coefficient values 

carbohydrate Proteins , phenols amino acids chlorophyll 

 cultivars SA cultivars SA cultivars SA cultivars SA cultivars SA 

egg 0.89 0.77- 0.99 0.22- 0.49- 0.89- 0.35 0.91 0.77- 0.45 

nymphs 0.78 0.99- 0.34 0.72- 0.58 0.96- 0.70- 0.92 0.89- 0.07 

adults 0.99- 0.82- 0.83- 0.46- 0.00 0.92- 0.14 0.80 0.98 0.07 
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