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The ELISA results for the diagnosis of pathogen showed that the virus isolated from the infected potato 
plants was the same virus (PVY) chosen for this study. The diagnosis was confirmed through the 
mechanization of the Pigweed reagent plant leaves of this virus. In this study, two experimental fields of 
Potato crop were adopted from two agricultural regions (Bani Saad and Khanaqin from Diyala 
Governorate in Iraq) and two agricultural seasons (2016 and 2017). Various crops were adopted as 
vegetative barriers surrounding the main crop (Potato) by colliding with plant barriers and unloading its 
viral charge at the botanical barriers. Potato was cultivated in the chosen areas using Random Complete 
Block Design (R.C.B.D). The potatoes were surrounded by maize, wheat and sorghum crops. The 
number of manure insects that reached the yellow traps in the potato fields was determined as an 
indicator of the effectiveness of plant barriers. The data was collected from the plants that showed 
symptoms of viral infection and the data was collected on the yield of potato crop according to the 
factors used in the experiment design. It was found that the number of insects found on yellow traps, 
inside the potato fields surrounded by the barriers, is lower than that of the yellow traps in the fields not 
surrounded by plant barriers. There were significant differences between the number of infected plants 
in the treatments surrounded by the barrier crops in the comparison treatment. There were also 
significant differences in the productivity of potato coefficients surrounded by plant barriers in the 
comparison treatment. These results showed significant differences in both regions and for both 
seasons. Therefore, the effect of plant barriers is evident in reducing the number of insects, viral 
infections and increasing productivity compared to comparison treatment. 
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INTRODUCTION 

Potato (Solanum tuberosum L.) belongs to the 
Solanaceae family, one of the important economic 
crops. It holds the fifth position in terms of 
important crops only next to wheat, rice, maize 
and barley (Al-Juthery et al., 2018). In potato 
tubers, 19,4% is carbohydrates and each 100 g of 
fresh potato contains 79.8 mg water, 2.1 mg 
protein, 20 mg ascorbic acid, 0.1 g calcium, as 

well as carbohydrates in addition to other minerals 
vitamins C and B contributing 76 calories (Haase, 
2008 and Ahmed, et al., 2011). It is also an 
important source of energy for protein (2%) with 
high biological value since it contains all essential 
amino acids except histidine (Matlop et al., 1981). 
The global statistics of potato crop production 
indicates the productivity per unit area is low i.e., 
there was a decrease from 9.5 ton / ha to 7.5 tons 
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/ ha (FAO, 2007). This decline might be due to 
decreased inputs in production processes, 
continuous intensive tillage, more cost in 
controlling insects, diseases that affect the crop 
yield and high demand for pure potato tubers to 
reach large economic curve, especially among 
low-potential farmers (MAO and JICA 2002; MAO, 
2006; Kabiro, 2005). 

Many pathogens affect potato crop and plant 
viruses are among the most common ones that 
reduce the potato yield. Production losses were 
80 percent (CIP) (Khurana et al., 2000, Kabira et 
al., 2006, Roberts et al 2007) among which the 
viral diseases caused unforeseen production 
losses more than 68% in open potato fields 
compared to the ones which were caused by 
fungal and bacterial diseases. But the reasons 
were unknown since there was no proper 
diagnosis and due to emergence of many in-borne 
viruses in potatoes that have amplified from 
season to season. 

Most of the potato viruses (33, 1972, Debokx) 
are transmitted by natural modes such as through 
tubers, manic insects and transgenic plants. 
Some of them (potato x virus) are transmitted by 
grasshoppers and other insects (Hosford, 1967; 
Smith, Shawkat, 1982) The symptoms of viral 
infection are limited to potato crop such as 
mosaic, leaf wrapping, leaf decay, yellowing and 
dwarfing (Khamas 1983: Qasim, 2011: Diwan 
2003). These infections impact productivity 
through reduced tuberous volume and to reduce 
the effects of viral infections on crops, several 
attempts, treatments and methods have been 
prescribed earlier, most of which focused on 
controlling insects using chemical pesticides and 
some mineral oils (Bayati, 1989; Yunus, 2000; 
makkouk and kumar, 2000) Deer and Rataul, 
1978; Ani, 1994; Difonza and his group, 1996; 
Fereres, 2000; Nameth; 2002; Bayati and his 
group, 2010; Prasad and Kudada, 2005; Damicon 
and Edelson, 2007). The current study focused on 
the usage of insecticide and yellow traps in the 
management of viral diseases affecting potato 
crop. 
 
MATERIALS AND METHODS 

Design and Cultivation of land under 
experiment 

The experiment was carried out in two 
agricultural areas, Khanaqin and Bani Saad from 
Diyala governorate, during autumn season of 
2016 and the same was repeated in 2017 as well. 
Maize crops (zea mays), wheat (Triticum 

aestivum) and sorghum (Sorghum brcolor L.) 
were used as buffer plants whereas Random 
Complete Block Design (RCB) (Rawi and Abdel 
Aziz, 1980) was used to divide the land, after 
good tillage, into three replicates and four 
experimental units in one replicator with 
dimensions 2x4 m. There were totally 8 lines of 
cultivation that separates the repeaters from each 
other with a distance of 1 m and separate units 
(30 cm) were covered with castor oil in the 
experiment. Two traps were kept for each unit in 
the center of the experimental unit and at an 
altitude of 30 cm from the level of the land, which 
is equivalent to the height of the plant. On 28th 
August 2016 and 21st August 2017, the potato 
seeds were sown in both regions. Two types of 
fertilizers (urea and compound) were used as per 
the recommendations.  

Virus diagnosis 
The samples of healthy plants showed no 

symptoms of infection whereas the infected areas 
in the plants grown at Bani Saad and Khanaqin 
showed viral infection symptoms such as the 
emergence of mosaic on the leaves, necrosis in 
the lower veins of the leaves and general height of 
the plant (dwarf). The plants were stored using 
plastic bags in refrigerator for subsequent 
diagnosis i.e., Das-ELISA test as recommended 
by Clark and Adams (1977) and Anonymous 
(1994). The antibody was obtained from the 
German Institute DSMZ for the production of 
antimicrobial agents. The virus was detected by 
vaccinating pigweed leaves that responded to the 
virus in the form of appearance of local lesion 
(Abbasid, 2008) in samples and in other test 
plants. The plants were kept in a well-isolated 
canopy and covered with a nylon layer to follow 

the emergence of symptoms. 

Observation of number of insects 
Readings were noted down for every week 

using a manual meter from the beginning of 
germination up to three weeks from the time 
flowering started for the number of pests on the 
colored traps in each experimental unit, including 
the comparison treatment (without a vegetative 
barrier). With castor oil, the results were 
statistically analyzed. The mean number of 
insects was compared with Least Significant 

Difference (LSD) at 5% probability level. 
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Assessment of viral infections 
The number of viral infections within each 

experimental unit was estimated according to the 
treatments including comparison treatment 
(without a vegetative barrier) depending on the 
common symptoms of the virus (PVY) infection on 
the potato plant. The results were statistically 
analyzed. Their mean was measured using Least 
Significant Difference (LSD) 5% probability level. 
Potato seed samples from each experimental unit 
were tested which showed symptoms of a viral 
infection at 12 tuber per experimental unit. The 
samples were stored in a refrigerator incubator at 

10 - 15 ° C (Qasim, 2011) for future study. 

Estimation of transaction weights 
The output of each experimental unit was 

taken separately after the acquisition maturity was 
completed. Seedlings were classified according to 
their size into three sections (less than 25 mm, 
30- 55 mm, greater than 55 mm). This is the first 
classification case for tuber size (2006). Mean 
tuber weights were measured according to their 
sizes and statistically analyzed. Their averages 
were compared using Least Significant Difference 
(LSD) at 5% probability level 
 
RESULTS  

Viral diagnosis 
The findings from Das-ELISA test showed the 

presence of the Potato Virus Y (PVY) in the 
respective sample. 

The study findings show that there are two 
male insects highly found in yellow traps such as 
Aphis faba, and Myzuse persicae Sulz. The 
results of the statistical analysis in figure 1 show 
that the number of insects found on yellow traps 
within the experimental field (inside the potato 
fields surrounded by the barriers) is lower than 
that control group (yellow traps in the fields not 
surrounded by plant barriers) in both regions at 
two different reasons. Further there was 
significant difference was noted in the 
experimental group than control in both regions at 
two chosen seasons in terms of infected plants 
examination and productivity of potato. These 
results showed significant differences in both 
regions and for both seasons. The number of viral 
infections within each experimental unit was 
estimated according to the treatments in figure 2. 
The average number of potato plants that showed 
symptoms of viral infection were presented in 

above figure in both experimental and comparison 
group. The average number of plants with 
symptoms in experimental group (0.2, 0.3, 0.2) 
and for comparison treatment (6.2) was noted, 
while the mean of infected plants for the 
agricultural year 2015 was found in the crops of 
the reserve crops (yellow corn, wheat, white 
maize) for the year 2016 respectively (Yellow 
corn, wheat, white corn) is (0.4, 0.3, 0.3) and the 
comparison treatment was (4.2, respectively) in 
Bani Saad region. The average number of 
infected plants in the Khanaqin area for the 
treatments of the buffer crops (yellow corn, wheat, 
white corn) and the comparison treatment (without 
barrier) was for the agricultural season 2016 
respectively (0.2, 0.3,0.3) and (4.1) for the 
comparison treatment (201.0.1.0.1) and (3.1) for 
the comparison treatment. 

When comparing the averages using the 
Least Significant Difference (LSD) at the 5% 
probability level, the results showed no significant 
differences between the plant weight parameters 
(below 25 mm, 55-35 mm, greater than 55 mm) 
were found to be significant differences between 
plant barrier coefficients (yellow corn, wheat, 
white maize) and comparison treatment (without 
barrier). Average weights of tubers were 35-55 for 
both seasons in Bani Saad region. 

The average weight of potato tubers in 
experimental units of Khanaqin area for the 
season of 2015 and 2016 was estimated through 
different sizes (below 25 mm, 55-35 mm, greater 
than 55 mm) at the 5% probability level. The 
results showed significant differences between 
(Vegetative barriers- yellow corn, wheat, white 
maize) and comparison treatments (without 
vegetative barrier), while the differences were 
insignificant between the same plant parameters. 
This clearly shows the role of the number of 
insects carrying viruses, which reflects the 
number of plants that have symptoms of infection 
thus affecting the productivity of the potato crop. It 
is found out from the finding as the numbers of 
insects in decreasing plant barriers and 
transactions obviously impact on the increasing 
productivity of crop plants surrounded by plant 
barriers. It is noticed that average tubers size (55-
35) is very suitable for good seed specimens and 
is available for experimentation in plant barrier 
treatments. 

 
 
 

 
 



Al Bayati et al.,                                            Use of vegetal barriers and yellow traps in the management…… 

 

          Bioscience Research, 2018 volume 15(4): 4345-4354                                          4348 

 

Read the number of insects 

 
Figure 1a and 1b: Represents the presence of number of insects 

Assessment of viral infections 

 
 
 

Figure 2a and 2b: Identification of viral infections in respective sample in both regions 
 
 
 
 

Estimation of transaction weights 
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Figure 3: Presents the estimation of transaction weights in Bani Saad region 
seasons in Bani Saad region.  

 
 

 
 
 

Figure 4: Presents the estimation of transaction weights in Khanaqin region 
 

 

DISCUSSION 
From 1950s, many barriers were used as a 

tradition of control strategy to minimize the 
spreading of non-persistently transmitted aphid-
borne viruses. From that time, this was tested by 
many researchers and resulted in many different 
conclusions and opinions on its effectiveness. 

However, there is no clearer view in this regard 
(Fereres, 2000; Hooks and Fereres, 2006). 
Insecticides act as a barrier, like natural sinks, for 
non-persistent viruses and but it did not reduce 
the landing aphids numbers in the area of 
completed protected crop. One of the common 
methods to observe pests is Yellow sticky traps 
but there is no proper evidence to prove it. In the 
recent times, these traps mainly preferred to use 
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for monitoring the populations of past species like 
aphids, whiteflies and leaf-miners (Gu et al., 2008; 
Qiu & Ren, 2006; Shen & Ren, 2003). For 
controlling pests, particularly aphids, in the field 
Yellow sticky traps are the best method. 
Therefore, the paper attempted to show the use of 
vegetal barriers and yellow traps are effective in 
the management of viral diseases include aphids 
affecting the potato crop.  

To obtain this, study specifically focus the 
Potato plant, scientifically known as Solanum 
tuberosum. Potato (Solanum tuberosum L.) is one 
of the most important staple food crops and plays 
important roles in coping with multiple crop 
indices, the output of cultivated land, and food 
security problems (Fathi, 2011). Solanum 
tuberosum L.(Potato) is one among the few 
important staple food crops so it has an important 
role to play while harvesting and cultivation 
different vegetables in crop-rotational cultivation 
and Potato is infected by at least 40 viruses and 2 
viroids (Jeffries, Barker, & Khurana, 2005) and 
mixed viral infection is frequent (Kerlan & Moury, 
2008). Potato has the higher chances to get 
infected as it has the possibility with least 2 viroids 
and 40 viruses (Jeffries et al., 2005) and mixed 
viral infection can time be expected a man (Kerlan 
& Moury, 2008). 

The experiment was carried out in two 
agricultural areas of Khanaqin and Bani Saad 
from Diyala governorate for the autumn season of 
2016 and repeated in 2017. Maize crops (zea 
mays), wheat (Triticum aestivum) and sorghum 
(Sorghum brcolor L.) were used as buffer plants 
(RCD). The virus disease will definitely minimize 
the production rate of potato in the selected two 
regions. Study findings shows the Potato Virus Y 
(PVY) was found in healthy plants of chosen two 
regions with the help of ELISA test. In the overall 
seed industry, potato virus Y (PVY) damages 
economically and can be stated as one of the 
most challenging viruses (Gray et al., 2015). It 
was agreed by some earlier author’s like 
(Khurana, 2008; Roberts, Milne, & van 
Regenmortel, 1982) (PVY, family; Potyviridae, 
genus; Potyvirus), Potato virus S (PVS, family; 
Betaflexiviridae, genus; Carlavirus), Potato virus A 
(PVA, family; Potyviridae, genus; Potyvirus), 
Potato leaf roll virus (PLRV, family; Leutoviridae, 
genus; Polerovirus) Potato virus S (PVS, family; 
Betaflexiviridae, genus; Carlavirus), and Potato 
virus M (PVM, family; Betaflexiviridae, genus; 
Carlavirus) are predominantly significant, 
especially in terms of distribution, yielding losses 
and many incidences (Salazar & Harrison, 1977). 

He stated that the potato crop has infected many 
pathogens, and plant viruses like Potato virus. 
Among the potato cultivators, there is less 
awareness regarding this viral disease and the 
usage of non-certified seeds increase the virus 
attack on crops of two selected regions. In 
general, the fields are examined three times 
during the cultivation season and with the help of 
DAS-ELISA all the leaf samples were tested for 
PVY. Enzyme-linked immune sorbent assay 
(ELISA) is regularly used method for detecting all 
the potato viruses (Petrunak, 1991). If a cultivation 
is infected with virus then its yield capacity will be 
minimized along with the symptoms of foliar and 
tuber (Hane & Hamm, 1999).  

For reducing the rate of virus infection, seed 
certification programs must be improved in terms 
of laboratory and inspection testing to check the 
presence of PVY. On limited resources, it is 
sufficiently reliable, fast and sensitive approach to 
test as many as 91 plants simultaneously (Wróbel, 
2014). In this aspect, DAS-ELISA demonstrated 
the diagnostic efficacy of the virus under study 
(Chen et al., 2014; Steininger, Kundi, Aberle, 
Aberle, & Popow-Kraupp, 2002). In a report of 
Bos (1983), the rate of the existing virus was 
examined in 2905 potato samples from Peru and 
found that only 142 potato samples are not 
infected. After collaborating with the research, it 
gave clarity that potato seeds will be affected 
while cultivating potato. Give evidence to this, the 
study further analyse the number of insects found 
in the sample.  

The study finding shows that there are two 
insects highly found in infesting potatoes are 
Aphis faba and Myzuse persicae Sulz. The last 
mentioned names are the two main species of 
aphid that transmits the viruses to the plants. The 
results further show that the number of insects 
found on yellow traps within the experimental field 
is lower than that comparison group in both 
regions at two different reasons. Wood and Jellis 
(1984) prepared a report through which the 
incidence of viruliferous aphid vectors will be 
active in the early growing stages because it is an 
important and interesting factor and has the 
chances of expanding virus spread. Aphids would 
be moving from virus sources plants to healthy 
plants so the transmission rates increase rapidly. 
Further, there was a significant difference was 
noted in the experimental group than control in 
both regions at two chosen seasons.  

The average number of potato plants showed 
the symptoms of viral infection were presented in 
above figure in both experimental and comparison 
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group. It was consistent with some previous 
author’s statement (Khamas 1983: Qasim, 2011: 
Diwan 2003) explained that the symptoms of viral 
infection are limited to the potato crop, such as 
mosaics, leaf wrapping, leaf decay, yellowing and 
dwarfing.  

The average weight of potato tubers in 
experimental units of Bani Saad and Khanaqin 
area for the season of 2015 and 2016 was 
estimated through different sizes (below 25 mm, 
55-35 mm, greater than 55 mm) at the 5% 
probability level. Average weights of tubers were 
35-55 for both seasons in Bani Saad region. 
However, average tubers size (55-35) is very 
suitable for good seed specimens and is available 
for experimentation in plant barrier treatments. 
Similar, to this, some researchers like 
Schliephake and Trautz (2014) have specified the 
study taken the different sizes (<30/35mm, 30/35-
55/60 mm and >55/60 mm) as average weight of 
tubers of potato crop. The big tuber percentage 
plant/stems, tuber plant/weight, average plant 
weight, and plant/tubers are some of the main 
components for improving potato to increase the 
tuber yield (Aytac & Esendal, 1996; Gopal, Gaur, 
& Rana, 1994; Islam, Haque, Majumder, Haque, & 
Hossain, 2002) as it has both indirect and direct 
relationship with both the production rate of tuber 
(Hossain, Rabbani, & Mollah, 2000). So the 
conclusion is the practice of cultivating barrier 
crops as it is an effective crop management 
strategy against virus infection, however, it has 
certain limitations with the environment. 

CONCLUSION 
Using plant barriers in the management of 

viral diseases among potato crop inferred the 
following points.  
A significant decrease in the number of pests that 
affected the potato crop 
Decrease in the number of potato plants that 
showed viral infection symptoms 
A significant increase in the potato productivity 
surrounded by buffer fields. So the study 
recommends the use of plant barriers, especially 
in order to prevent the insects that carry the virus 
from main crop. 
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