
Results

In general the tetraploids showed an increased resistance to powdery mildew when compared to the

diploids (Fig. 5). For genotype 47 the difference between the diploid and the tetraploids is significant

(p<0,05 Mann-Whitney U test) when inoculated with the pathotypes R-E and R-P. For the genotypes 96

and 59 the difference between the ploidy levels is only significant after inoculation with pathotype R-P.

For other combinations the differences are not significant due to the variability between the

repetitions (high standard deviations).

Genotype 95/13-39 showed immunity to pathotype R-E characterised by germination of conidia and

stop of further development. Isolate R-P could only infect the diploid form of 95/13-39 to a minor

extend.

Conclusion

There is an indication for a slightly better resistance in tetraploid roses compared to their diploid

counterparts. Currently it is investigated whether this can be attributed to changes in leaf morphology

like a thicker cuticula.

Material and Methods

Four diploids derived from a well characterised cross between the diploid cultivar ‘Yesterday’ and the species Rosa wichurana (Fig. 2) were chosen

for polyploidisation. The diploids differed in resistance level as is shown in the segregation for Disease Index (%) in Fig. 3. Another diploid species

hybrid (95/13-39) with known powdery mildew resistance was added to the test. The five selected rose genotypes were polyploidised through a

treatment with the antimitotic agent oryzalin in tissue culture according to Kermani et al. (2003). Both tetraploids and diploids were acclimatized in

the greenhouse and after six months powdery mildew inoculations were done on detached leaves. Two pathotypes of powdery mildew, R-E and R-P,

were used (Leus et al. 2006). Disease development was evaluated on detached leaves after standardized inoculation using a sedimentation tower (3

repetitions) (Fig. 3). A disease index was calculated from the scored leaves (30 to 42 leaflets scored per genotype-pathotype combination) according

to Hosseini Moghaddam et al. (2014).
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Introduction

In roses as in many plants morphological differences between tetraploids and diploids are well documented. In

tetraploids thicker and larger leaves, etc. are described (Kermani et al., 2003) (Fig. 1). However, little is known

about stress resistance in polyploid plants. In our research we compared powdery mildew resistance in five diploid

rose genotypes and their tetraploid counterparts.

Fig. 1: A diploid (A) and tetraploidised rose leaf (B).
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Fig. 4: Sedimentation tower for standardized inoculation of

detached leaves with powdery mildew conidia without the use of

water (a), detached leaves in petri-dishes on tissue culture medium

are placed at the bottom of the tower (b), powdery mildew

infected leaves are placed in an air stream (3 sec, 1 bar) (c).
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Fig. 2: Parent plants R. wichurana and

‘Yesterday’ used to establish an F1 population.

Fig. 3: Segregation for disease resistance (expressed as disease

index = DI, higher DI = more susceptible) in the F1 population for 2

powdery mildew pathotypes: R-E and R-P. Parent plants R.
wichurana and ‘Yesterday’ and F1 plants: 16, 47, 59 and 96 are

marked (according to Hosseini Moghaddam et al., 2014).
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Fig. 5: Disease index calculated for 5 diploid roses and

their tetraploid counterparts after inoculation with 2

rose powdery mildew pathotypes: R-E and R-P.

Genotypes with a significant difference between the

diploid and tetraploid form are marked with an *

(p<0,05 Mann-Whitney U test).


