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Interaction of Turnip mosaic virus or Cauliflower mosaic virus with
Phoma lingam in Canola’
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Abstract

Plant infections to several pathogens at a same time are expected in nature. In most cases, plant mixed
infections with viruses and fungi could result in increased susceptibility in plant host. In the present study,
the interaction between turnip mosaic virus or cauliflower mosaic virus with Phoma lingam in canola
(Brassica napus L.) was investigated. Experiments were carried out using a completely randomized design.
Plants were mechanically inoculated with virus-infected turnip leave saps and by medium plug of fungal
causal agent. To evaluate the interactions, in addition to recording the type and severity of symptoms,
enzymatic (catalase and guaiacol peroxidase) and non-enzymatic (carotenoids and flavonoids) defense
responses of treated plants were measured. The results showed that the severity of Phoma symptoms
significantly increased in primary infection with turnip mosaic virus and then phoma inoculation, but no
significant changes of Phoma symptoms were observed in initial infection with cauliflower mosaic virus. All
treatments infected with case studied pathogens compared to the control treatment (no pathogen infection)
showed a significant decrease in chlorophyll content, quantity of carotenoids, and flavonoids. While, catalase
and guaiacol peroxidase content in the treatments infected with case studied pathogens showed a significant
increase compared to the control treatment. Due to the synergistic effect of Phoma lingam and turnip mosaic
virus in mixed infection of canola and reporting the incidence of both causal agents in canola cultivated areas
in Iran, it is recommended to select canola cultivars that are resistant to both pathogens.
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Table 1.0ligonucleotides used in polymerase chain reactions

Primer Forward

names

Reverse

Reference

TuMV-CP 5-CAAGCAATCTTTGAGGATTATG-3" 5-TATTTCCCATAAGCGAGAATAC- (Sanchez et al.

3
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CaMV-P6 5'- GAGAACATAGAAAAACTCCTCAT 5- GGATGAAGTTCAACCTATCTG- (Shams-Bakhsh et
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Table 2. Polymerase chain reactions program to amplify a part of the genomes of turnip mosaic virus and

cauliflower mosaic virus

PCR cycle TuMV CaMV

Temperature (°C) Time Temperature (°C) Time
Initial denaturing 95 4 min 95 3 min
Denaturing 94 20s 94 1 min
Annealing 56 30s 56 40 s
Extension 72 1 min 72 1 min
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Fig. 1. A: A CaMYV infected turnip plant, B: A CaMYV infected canola leaf, C: A CaMV-Phoma infected canola
leaf, D: Agarose gel electrophosis pattern of PCR product (a 593 bp fragment, lane 2) using CaMV-p6 specific
primers (Table 1). lanes: M; Molecular marker (GenRuler™ 1kb DNA ladder, Fermentas) 1; negative control
and 2; A 593 bp fragment amplified from DNA extracted from a canola plant inoculated with CaMV E: A
TuMYV infected turnip plant, F: A TuMYV infected canola leaf , G: A TuMV-Phoma infected canola leaf, H:
Agarose gel electrophosis pattern of RT-PCR product (a 986 bp fragment, lane 2) using TuMV-CP specific
primers (Table 1). lanes: M; Molecular marker (GenRuler™ 1kb DNA ladder, Fermentas), 1; negative control,
and 2; A 986 bp fragment amplified from RNA extracted from a canola plant inoculated with TuMV J: A
healthy canola leaf containing a Phoma plug, K: A healthy canola leaf, K: A Canola leaf infected with Phoma
lingam, N: Microscopic observation of pycnidiospor and myceli from symptomatic canola leaves infected with
Phoma.
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Fig. 2. Indicators measured in the experiment. A: Disease severity index, B: necrosis index, C: chlorosis index
* Means with the same letter are not significantly different.

Chlorophyll A Chlorophyll B Total chlorophyll

(mg/g fresh
weight)

Chlorophyll content

Treatments

Sl 3, glasles 55 JS 9b @ fds A5 ke aglis ¥ IS
L, A3 S Sz a5 Gl s me sl LSS o b gla e

Fig. 3. Comparison of means chlorophyll a, b and total chlorophyll in the treatments
* Means with the same letter are not significantly different at p=1.
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* Means with the same letter are not significantly different at p=1.
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Fig. 6. Comparison of mean content of catalase and guaiacol peroxidase in the treatments
* Means with the same letter are not significantly different at p=1.
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