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Summary 

Through the results of the field survey, it was found that there are 

frequent manifestations of phytoplasma infection in some fields in Nineveh 

Province. Fracture as for the flowers, they take the shape of a bell, in which it 

is noticed that the casing leaves of the flower are fused longitudinally, and the 

contract often fails in them and does not form fruits. 

The spread weeds were also observed in tomato fields in the sampling 

areas, which included Amaranthus retroflexus, Carthamus oxycanthus, 

Chenopodium murale, Convolvolus arvensis, Malva sp., Portulaca oleracea, 

and the bulk of those weeds did not appear or has symptoms, only the weeds 

Amaranthus retroflexus and Chenopodium murale the presence of symptoms 

stunting and yellowing. 

     The results of PCR test confirmed that the symptomatic on tomato 

plant are related to the presence of phytoplasma infection, the test results of the 

targeted individual samples of the tomato cultivar GC found 28 samples out of 

a total of 60 were infected, and the field infection rate was 16.8%, while the 

molecular test results showed that 16 were infected A sample of tomato plants 

cultivar Nora with phytoplasma out of a total of 30 samples tested by PCR test, 

and the field infection rate reached 4.8%. The infection rate in both varieties 

generally reached 21.6% in tomato fields in general. The percentage of 

phytoplasma infection on the weeds accompanying the tomato crop reached 

5.5%. The highest infection rate was on cockerel's mane weed, while the 

percentage of infection with phytoplasma was 33.3% (2 infected samples out 

of the total of 6 samples tested by PCR).  

The chromatogram in the HPLC test showed a retention of auxin IAA 

with a retention time of 2.708 minutes in the infected samples, while it reached 

2.642 minutes in the healthy samples, and it continued to increase in the 

infected samples until it reached 4.670 minutes. This is an indication of the 
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presence of such a compound and its abundance in the infected samples 

compared to healthy samples, the retention time stopped appearing at 2.642 

minutes. 

The study showed that the dodder  had the ability to 

transfer phytoplasma from infected tomato plants (as a donor plant) to the 

periwinkle plants Catharanthus roseus (as a recipient plant). For phytoplasma 

in different parts of the periwinkle plants, which were represented by the leaves 

and vas deferens, by PCR testing using general primers to detect phytoplasma. 

Phytoplasmic DNA was successfully isolated from leaves of tomato plants as 

well as the bio-infected periwinkle plants by Spin column method. An 

appropriate amount of DNA was obtained, ranging from 438.6 - 2190.3 ng/µL, 

and with a purity of 1.76 - 1.8.  

The results of the direct polymerase chain reaction (PCR) test on the 

DNA isolated from the infected tomato samples showed that a complete 

product with a molecular weight of 1.8 kb. was obtained when using the 

universal primers P1/P7, and these PCR was sequenced  in the genebank   

(accession number ON204171) The isolate took the name PT1-LH21 

(Phytoplasma Tomato 1 - Laith Hameed) and when using the specialized 

primers R16F2h/R16R2 in the Nested-PCR test on the template DNA  that the 

normal PCR test was done, a product with a molecular weight of 1.2 kilobase 

was obtained. The test products were analyzed in the genebank and listed under 

the accession number (ON204172) and the isolate was named PT2-LH22. 

Phylogenetic tree analysis classified PT2-LH22 as a strain of Candidatus 

Phytoplasma trifolii, locally isolated from Iraq/Mosul city, showed a sequence 

identity with a high percentage of genetic similarity of 99% with Ca. 

Phytoplasma trifolii 16Sr member VI-A  Clover proliferation group (16Sr VI), 

with 27 isolates from around the world. This research is the first record this 
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type of phytoplasma in Mosul city and Iraq that infects the tomato crop and 

weeds. 
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