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Abstract-

 

The tomato crop is affected by a number of pests in 
the world as well as in China and Pakistan. The whitefly 
(Bemisia tabaci) is considered a very serious and damaging 
pest of tomato crop along with many other vegetables and 
field crops. Population buildup of whitefly is affected by many 
factors, including biotic and a

 

biotic. One of the factors 
affecting the whitefly population in the tomato crop is green 
peach aphid (Myzus persicae) infestation before the whitefly 
attack. This project designed to note the direct and indirect 
effect of Myzus persicae infestation on the population setup of 
whitefly in tomato crops. The results revealed that whitefly 
prefers tomato plants without having aphids on them (choice) 
and can be settled on the tomato plants also when there are 
aphids present (no choice). The period after aphid infestation 
have a negative effect on the whitefly population, and the 
density of aphids/leaf has also influenced the whitefly 
population. Indirect effects reduced after removal of aphid 
infestation, and so, whitefly settlement significantly increased 
on such plants. Our study suggests that the host plants can 
induce secondary metabolites after an early infestation of 
Myzus persicae. This can utilize in ecological pest 
management by manipulating the whitefly behavior through 
aphid infestations.

  

Keywords:

 

whitefly, myzus persicae, bemisia tabaci, 
tomato, induced resistance.

 

I.

 

Introduction

 

omato whitefly (Bemisia tabaci Genn.) belonging to 
the order Hemiptera and family Aleyrodidae, is 
considered as a major threat to crops. Whitefly is 

responsible to transmit many types of viruses in field 
crops as well as in vegetables (Jones, 2003; Oliveira et 
al., 2001). Many biotypes of whitefly have reported as 
economic pests throughout the world. A well-known 
biotype B of B. tabaci is a major pest of beans, cotton, 
tomato, leafy vegetables, and soybean throughout the 
world were causing worth 714 million dollar losses per 
year (Oliveira et al., 2013; Fontes et al., 2012). Similarly, 
the aphid is

 

also a devastating pest of a wide range of 

crops grown in greenhouses like pepper, tomato, and 
cucumber. Sitobion avenae, Rophalosiphum padi, 
Schizaphis graminum, Metopolophium dirhodum are 
reported species of aphid, causing severe damage to a 
large number of field crops and vegetables (Dana, 
2006). Aphid and whitefly rapidly increase their 
populations and are mostly found in overlapping 
generations. Insecticides are used as the first choice to 
control these pests in greenhouses and field crops 
(Castle et al., 2014). Resultantly, resistance, resurgence, 
and finally, high input costs have reported due to 
increasing use of insecticides at higher doses. Farmers 
are facing problems due to individuals continuously 
selected as resistant (Longhurst et al., 2013; Basit et al., 
2013). 

Like many other crops, green peach aphid, 
Myzus persicae, attacks tomato. M. persicae, has 
reported from all around the world including Pakistan. M. 
persicae is an important pest in many areas of the world 
due to transmission of diseases and plant viruses. M. 
persicae can survive under wide range of environmental 
conditions in greenhouses as well as in open fields. The 
aphid is disseminated to other parts of a country 
through transportation, winds, and storms. It has a wide 
range of host plants, including tomato as a major host, 
due to which it can survive better as compared with 
other species (Heathcote 1962). Green peach aphid can 
survive on hardy plants and weeds during summer and 
reproduce under favorable conditions creating problems 
for key crops and vegetables (Tamaki 1975, Tamaki and 
Fox 1982). Essential weed hosts of this species include 
pigweed, Chenopodium album, Convolvulus arvensis, 
Amaranthus retroflexus and bindweeds (Annis et al. 
1981).  

Interspecific interactions between whiteflies and 
other herbivore insect species are present because of 
the wide host range of whitefly. Many chemical and 
behavioral changes have recorded when two different 
species of insects are feeding on the same host plant. 
Such interactions have also recorded between whitefly 
and the cabbage loopers (Inbar et al. 1999). There are 
reports that population of whitefly on tomato was 
negatively affected in the presence of Liriomyza trifolii 
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Burgess (Zhang et al. 2005). These negative impacts on 
the population of other species are due to a reduction in 
the quality of plant sap after the attack of former species 
(McClure 1980, Olmstead et al. 1997). Studies have 
shown that aphids are significantly responsible for 
lowering the quality of plant sap and decreasing the 
concentration of chlorophyll (Ni et al. 2001,2002). Layla 
and Al-Shareef (2011) reported that whitefly could 
reduce plant sap and chlorophyll pigment up to 36%, 
which may deter the populations of secondary pests. 
These types of plant reactions and behavioral changes 
are known as induced resistance or acquired resistance 
and confined only to the previous invader or its activity. 
Arguing on the terminology, researchers agree to define 
these elicited responses used to protect plants against 
pests and diseases as induced resistance 
(Hammerschmidt et al. 2001). Some insects, bacteria, 
fungi, and viruses are eligible to induce resistance in 
plants against other insect pests and pathogens 
(Hammer schmidt et al., 200, Agrawal; et al. 1999, 
Siddiqui & Shaukat, 2004).  

Expected outcomes form the present 
experimental study focuses on to confirm and evaluate 
these interactions in the presence of B.tabaci and 
M.persicae on, the same host (tomato).  

II. Materials and Methods 

a) Plant Materials 
Tomato seeds of different varieties were 

collected from the laboratory of bio pesticides at the 
Chinese Academy of Agricultural Sciences, Beijing, 
China, and sown in seedling trays using peat moss for 
seed germination. All the necessary care followed for 
germination and growth of seedlings. After 35 days of 
seed germination, tomato plants shifted in black color 
plastic pots with the depth of 25 cm and diameter 20 cm 
these potted plants were kept in 2ft x 2ft clean cages 
properly covered with an insect net. When these plants 
reached to 35cm height with 8 to 10 healthy leaves, then 
bioassays were started. During experimentation, 
temperature and relative humidity were at 25±2C° and 
65±5% respectively. The photo period was adjusted to 
16:8 (L:D) with the help of artificial lights in each cage.  

b) Insect Materials 

Aphids (Myzus persicae) were collected from 
cabbage leaves in greenhouse conditions at the 
Chinese Academy of Agricultural Sciences, Beijing, 
China and this population was maintained on the same 
variety of cabbage grown in plastic pots, and caged with 
nylon nets in the laboratory conditions. These aphids 
reared up to five generations, and fourth in star aphids 
used for infestation on tomato plants and leaves during 
the bioassays.  

Whitefly (Bemisia tabaci) population (mix of 
male and female) collected from the tomato crop grown 
at a chamber in green house conditions at the Chinese 

Academy of Agricultural Sciences, Beijing, China, and 
reared up to generations in the same laboratory 
conditions as mentioned above. The equal number of 
male and female whiteflies was chosen for 
experimentation.  

c) Bioassays 

Two types of experiments were conducted, one 
for monitoring the direct effects and second for the 
indirect effects. The direct effects monitored in the 
presence of aphid on the tomato plants, and indirect 
effects monitored when the infestation aphids removed 
from the tomato plant. For choice and no-choice 
experiment, whole plants used but for factorial 
observation, detached leaves used. The white fly adults 
(10 pairs) were collected from the rearing colony and 
released in the study cages for each treatment in every 
experiment. The settlement of white fly adults after each 
30 minutes observed without any disturbance. This 
observation continued up to 10 hours after releasing the 
whitefly adults. The percentage of settled white flies 
used for purpose of record keeping and analysis. There 
total 40 cages for each treatment of all eight 
experiments, and these four cages counted as four 
replicates (mean of each 10 cages as one replicate).  

d)
 

Data Analysis
 

The data was collected and arranged on 
Microsoft excel for calculation of means and averages. 
The data was analyzed using the statistix 8.1 for analysis 
of variance, and mean percentages compared through 
LSD (P=0.05). In first four experiments, the data of last 
observation (10th h) subjected for analysis.

  

III.
 

Results
 

a)
 

Aphid’s infestation impact on Bemisia tabaci
 

This study has shown significant results 
regarding the association between the aphid infestation 
and whitefly population (Figures 1 to 4). The effect of 
infestation interval was significant (F=8.04 & P=0.02) on 
the population of the whitefly adults attracted toward the 
infested plants. After 10 hours of the white fly adults 
release, the maximum number (41.25%) of the white fly 
adults were settled

 
on the tomato plants with a minimum 

interval of an aphid infestation (24h). 32.50% adult of 
whiteflies was sitting on leaves infested by aphids for 
48hours followed by the minimum percentage of 30 % 
for 72 hour infested plants but non-significant with 48 h, 
infested plants as shown in figure 1. Moreover, the 
impact of aphid density on whitefly was also significant 
(F = 4.84, P = 0.0561) with maximum white fly 
settlement (41.25%) on an infected plant by 
50aphid/plant followed by the 37.50 % whiteflies on 
aphid density of 25/plant. While the minimum whitefly 
population (30%) was settled on aphid density of 75/ 
plants as shown in figure 2.

  

Direct and Indirect Effect of Myzus Persicae Infestation on Buildup of Whitefly (Bemisia Tabaci) in Tomato 
Crop under Laboratory Conditions

  

1

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
X
  
Is
s u

e 
  
  
 e

rs
io
n 

I
V

II
Y
ea

r
20

20

2

  
 

( D
)

© 2020 Global Journals



The impact of time duration after releasing the 
white fly on aphid infested plants after removing the 
aphids was slightly significant (F=4.47, P=0.06) with the 
maximum population (36.25%) after 48 hours of aphid 
removal followed by the 27.5% just after removal of pre-
infesting aphids. The minimum whitefly population 
(23.75%) settled after 24 hours of per-infesting aphid 
removal (Figure 3). There was non-significant (F = 0.53, 
P = 0.61) impacts on the white fly population on the 
grounds of leaf position referred with infested one 
(Figure 4).  

b) Whitefly population fluctuation in Choice and No-
Choice Experiments 

i. Direct Effect 
The direct effect of aphid infestation observed in 

the presence of aphid (pre-infested), and the experiment 
showed highly significant (F=95.53, P=0.00) influence 
on white fly population. The highest population (41.25%) 
observed in results of no-choice given to whitefly adults 
on plants infested with aphids followed by the aphid free 
plants when there was choice i.e., 37.81%. In all cases 
of choice and no choice, there was less settlement of 
whitefly population in non-infested plants, but the 
percentage increased on aphid free plant when there 
was a choice given to the white fly population, as shown 
in figure 5. The trend of whitefly population settlement 
has shown in figure 6 with half-hour interval between 
every two observations. The trend is revealing that the 
direct effect of aphid infestation keeps the whitefly 
population in choice as compared with the no-choice 
experiments.  

ii. Indirect Effect 
The highly significant (F=48.18, P=0.00) 

influence of aphid infestation after removal of aphids 
was observed in both options of choice and no-choice, 
as shown in figure 7. The high population settled on the 
aphid infested plant after their removal (indirect effect) 
containing 47.5% population when there was no-choice 
followed by the 38.25% population in aphid infested 
plants with the choice to choose pre infested plant or 
non-infested plants. These results cleared that whitefly 
response towards the aphid infestation was variable, 
especially in case of an indirect effect. The population 
settlement of the white fly population was higher in 
choice given as compared with the treatments with no-
choice treatment as shown in figure 04. Initially, B. tabaci 
settlement difference was less after the release of adults 
in cages with choice and no choice, but with the 
passage of time, this difference was increased up to 
10th hours of whitefly adults release.  

IV. Discussion 

The results of the present study proved that 
there is an interaction between insect behavior, and 
plant odors and this phenomenon used as a tool for the 

pest management in the coming days. The same 
behavior of the plant-eating insects have described by 
Tosh and Brogan (2015) that plant volatiles are useful 
for pest management and harmless to the end 
consumers if used in pest management programs. The 
actual thing is to create confusion effect between host 
plant and the whitefly feeding on tomato plant, which 
can be produced by application of volatiles compounds 
or induction through pre-infestation of other pests like a 
green peach aphid. This study also proved that 
resistance in tomato plants was successfully induced 
against Bemisia tabaci through pre-infestation of Myzus 
persicae @ 50 aphids per plant. The similar findings 
observed by Agrawal et al. (2000) that the whitefly 
population in the crop was directly or indirectly 
negatively affected through the pre-infestation of spider 
mites crossing 30 mites approximately. The similar 
studies of Wool and Hales (1996), Quiroz et al., (1997), 
Sauge et al., (2002) and Messina et al., (2002), also 
presented the induced resistance by Myzus persicae, 
the same species as in this study. There were some 
other studies, which show negative impacts or limited 
impact on the subsequent infestation of the pre-infested 
plant by the same aphid species (Messina et al., 2002). 

According to the expected outcomes in our 
study suggested, that population settlement of whitefly 
was higher throughout the observational period in case 
of the choice experiment after infestation with green 
peach aphid. The Sauge et al. (2002), who found that 
the pest population enhanced slightly, observed the 
similar results. 10-15% higher growth rate of S. Exigua 
larvae reported when it was fed on pre-infested leaves 
by M. Persicae, similar to our indirect effect experiment 
results (Stout et al. 1998). Different plant responses 
reviewed by Thompson And Goggin (2006), depending 
on the pest species, density, and infestation interval, 
which reveals that the mechanism of induced resistance 
was not clear, the similar impact of our study has 
recorded that exact figures can’t be given for response 
of whitefly on tomato plant infested with green peach 
aphid. In some cases, research outcomes revealed that 
pre-infestation reduces plant quality for whitefly as 
reported by Wool and Hales (1996), but with an increase 
of aphid population not supported because of induced 
resistance as it might cause some initial damage to the 
crop. There was beneficial interaction between tomato 
plants and the aphid infestation through induction of 
resistance against the whitefly, but in some cases, it was 
negative for the tomato crop in accordance with Zhu-
Salzman et al., (2005).  

V. Conclusion 

We may conclude that the pre-infestation of 
Myzus persicae on tomato plants has direct and indirect 
impacts on Bemisia tabaci and its population settlement. 
The duration of infestation screened out as a major 
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factor affecting the whitefly population, followed by the 
density of pre-infesting aphids/leaf. There was a higher 
population of whitefly in choice on pre infested tomato 
plant as compared with the non-choice experiments. 
The current study has presented a brief insect-plant 
interaction against whitefly as a considerable tool for the 
pest management. The research study provided an 
important understanding regarding host selection, and 
population buildup by the whitefly, which will be helpful 
in future for the integrated pest management in tomato 
crop.  
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Fig. 1:

 

Effect of infestation interval on the population of whitefly adult attracted toward the infested plants
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Fig. 2: Effect of aphid density on the population of whitefly adult attracted toward the infested plants



 

 

 

Fig. 3:

 

Effect time duration after releasing the white fly on aphid infested plants after removing the aphids

 

 

Direct and Indirect Effect of Myzus Persicae Infestation on Buildup of Whitefly (Bemisia Tabaci) in Tomato 
Crop under Laboratory Conditions

  

1

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
X
  
Is
s u

e 
  
  
 e

rs
io
n 

I
V

II
Y
ea

r
20

20

6

  
 

( D
)

© 2020 Global Journals

Fig. 4: Effect of leaf position on white fly infestation



  

 

 

Fig. 5: 

 

Mean percentages of whitefly adults on treated

 

and untreated plants with aphids (direct effects)
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Fig. 6: Mean percentages whitefly adults on treated leaves over different observation times in direct
leaves with aphids) bioassays



    
 

 

Fig.

 

7: Mean percentages of whitefly adults on treated

 

and untreated plants after removal of aphids infesting the 
leaves (indirect effect)
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Fig. 8: Mean percentages whitefly adults on treated leaves over different observation times in indirect (leaves after
removing the aphids) bioassays
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