
 

 

2022 A.D.                                                1443A.H.



 

 

Potato virus M (PVM)

DAS-ELISA 

AMV)Alfalfa mosaic virus 

TAS-ELISA

Tobacco etch virus (TEV) 

58

4543

 

StatgraphicsKriging

 %6070%75

DAS-ELISA



 

 

 Myzus 

 persicae Aphis gossypiiAphis fabae

Aphis craccivora 

14

9520.6

40

277752

1825

             

            

0.862-0.764

86.20

18.111

86.6

22.630

3.542

1030

10030 



 

 

8 1030 

30

20

8

7893.5

6481.7

6014.5



Summary 

a 
 

Summary 

Potato virus M (PVM) was diagnosed in leaf samples brought from 
potato fields by  DAS-ELISA test, which showed different symptoms 
between leaf chlorosis, malformation, mosaic, yellowing between the veins 
and spoon-shaped leaf curl. While Alfalfa mosaic virus (AMV) was diagnosed 
in pepper plants by TAS-ELISA test, the plants showed symptoms of large 
irregular spots on leaves and new leaf curl. Tobacco etch virus (TEV) was 
diagnosed by TAS-ELISA test, and the symptoms were mosaic, blistering, 
malformation and shoe-string. 

This is first recording in Iraq of Alfalfa mosaic virus and Tobacco etch 
virus on pepper crop. 

The isolates were fixed with the three viruses on selected propagating 
plants, which were mechanically inoculated from field samples in which the 
virus was diagnosed by ELISA tests, depending on the highest concentration 
of the virus in terms of absorbance values. 

The results of the realistic survey study of the pattern of spread and 
spatial distribution of  Potato virus M  showed what is actually expected from 
the virus spreading first, close to the source of infection, with a high infection 
rate that spread in the first third of the field, reaching 58%, while infection 
rates graded in the second and third thirds by 45% and 43%, respectively. 

 
The gradation of the expected infection incidence for spread of Potato 

virus M, which was shown Statgriphics  by Kriging's analysis on potato 
plants, starting from the sites of the infection source that were planted at the 
edge of the field and then transmitted later as primary and secondary 
infections in the field by the visiting and resident aphids. 

This program succeeded in predicting the probability of distribution of 
viral infection transmitted by aphids and affected by wind movement, and 
therefore it can be applied in epidemiological studies of Potato virus M. 

Potato cultivars Florence, La Perla, and Arizona showed a high 
sensitivity when mechanically inoculated to isolate  Potato virus M, with 
infection rates of 60%, 70% and 75%, respectively, based on DAS-ELISA 
test. 

Four species of aphids were diagnosed on potato, Myzus persicae, 
Aphis gossypii, Aphis fabae and Aphis craccivora were identified based on 
morphological characters and confirmed in the Natural History 
Museum/University of Baghdad. 
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Visiting aphids appeared for the first time on the potato crop in the 

second week of October, where their numbers reached 14 insect/trap in sticky 
and net traps, and their numbers increased to reach a peak in the fourth week 
of October to 95 insect/trap at a temperature of 20.6 C° and a relative 
humidity of 40% . Their numbers decreased to reach the lowest level in the 
third week of December, and with the number of 27 insect/trap, with the 
temperature reaching 7.7C° and a relative humidity of 52%. 

It was found through the results that the optimum temperature for the 
activity of visiting aphids ranged between 18-25 C°, and the correlation 
between the abiotic factor represented by temperature and relative humidity 
with the numbers of aphids was highly significant and the type of relationship 
was direct. 

As for the correlation values and the coefficient of determination of the 
relationship between the average numbers of the insect and the average 
temperature and relative humidity, the correlation was positive and significant 
between the average temperature and insect numbers, where its value was 
0.862, and the relative humidity gave a significant negative value, which was 
-0.764. 

While the important factor, temperature showed a highly significant 
and positive correlation with each of the numbers of studied insects and the 
spread of the virus in the field. It was found through the regression equation 
that the temperature and relative humidity (abiotic factors) contributed to 
determining the number of aphids by 86.20%, and this means that the 
temperature factor Heat contributed to the effect on the number of aphids by 
an average of 18,111 units. 

The two factors also affected the temperature and relative humidity on 
the number of aphids by 86.6%, and that the change of temperature by one 
unit contributes to the effect on the number of aphids by 22,630 units, The 
relationship with relative humidity was clear, as the change in the percentage 
of humidity by one unit leads to a change in the number of aphids by 3.542 
units. 

The results of  laboratory transmission showed that individuals of 
Myzus persicae, Aphis gossypii and Aphis fabae were efficient in transmitting 
Potato virus M with acquisition feeding time ranging between 10-30 seconds. 
M. persicae excelled in transmitting the virus with an efficiency of up to 
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100%, with an acquisition time of 30 seconds and with a number of insects 
8/plant. 

As for A. gossypii, it was efficient in transmitting at the acquisition time 
of 10 and 30 seconds. 

Whereas, A. fabae recorded the best transmission efficiency at a 30-
second acquisition feeding time. 

Two Aphids/plant was sufficient to transmit the virus, but with low 
infection rates, reaching 20% with the three species of Aphids. Then the 
infection rates increased with increase in the number of insects feeding on 
each plant, and the optimum number was 8 Aphids/plant. 

The results of field control of potato virus vectors, depending on the 
productivity of one dunum of tubers that left their plants under the conditions 
of natural infection, showed that spraying with the insecticide Deltaplan was 
the best results, as the productivity of the dunum reached 7893.5 kg, followed 
by spraying with mineral oil, where the productivity reached 6481.7 kg. 
While the amount of yield in the untreated dunam amounted to 6014.5 kg. 
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