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Table 1. Variance analysis of effect of temperature on macerated weight of tubr discs of Potato Cultivars

Groups Count Sum Average Variance

Vetraz18 5 1320 264° 1698.5

Vetraz28 5 2850 570¢ 159658.5

Vetraz33 5 4628 925.6° 102221.3

Scarb18 5 1926 385.2" 3708.7

Scarb28 5 3384 676.8% 238435.7

Scarb33 5 5465  1093% 110248.5

Odyssay18 5 3044 608.8¢ 46426.2

Odyssay28 5 5749  1149.8° 195667.7

Odyssay33 5 6033  1206.6° 85537.3

Source of Variation SS df MS F P-value F crit
Between Groups 4709533 8 588691.7  5.614891  0.000121  2.208518
Within Groups 3774410 36 104844.7

Total 8483943 44

.J.;J‘J.;M‘).)G:\{:cb.w)}é)‘)@#dm‘csﬁhdfkﬁiy‘-:\’t_s‘)‘.}‘_suai;\?ﬂo}wﬁj) -
- Means followed by the same letter in the columns are not significantly different at (p>0.05).
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Table 2. Mean comparison of macerated weight of tubr discs of Potato Cultivars after infection with
bacteria, Pectobacterium carotovorum Pectobacterium atrosepticum and Dickeya dadantii

Temperature ()  Bacterial strains Number of macerated tissue of one disk, mg

Vetraz Ckarb Odyssay
18°C 21 A 260.1+17.9° 410.3+21.3° 815.8+21.7°
36 A 254.3+52.8%® 462.1+18.5° 629.3+16.5°
2A 293.5+19.2° 391.9+22.2° 809.4+26.3°
14 A 203.7+14.3% 296.1+24.6° 319.3+20.9°
ENA49 310.8+17.9° 367.3+19.7¢ 472.9+18.8"
28°C 21 A 360.8+10.8° 528.5+30.5% 1195.1+30.3"
36 A 451.9+7.9° 420.0+15.7%® 775.6+42.2"
2A 372.0+31.5%® 537.1+47.8" 1314.1+128.9¢
14 A 1282.0+27.4" 1540.4+17.9% 1780.8+19.3"
ENA49 385.0+21.2“ 359.6+66.3® 685.9+18.1¢
33°C 21 A 706.2+21.1% 646.3+26.8° 919.3+49.1%
36 A 721.9451.7° 912.7+59.5¢ 926.1+41.2°
2A 899.3+20.0° 1165.0+24.6¢ 1221.1421.9%®
14 A 822.1+27.6° 1215.9+15.1° 1367.6+16.6°
ENA49 1480.5+30.1° 1527.6+35.1° 1600.4+40.5
SRR WS éa,u):‘g)lbwu}\.;»lc;fwdf&Jslbdlj‘séhwfvbu}w,h);
- Means followed by the same letter in the columns are not significantly different according to LSD test
(p>0.05).
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Figure 1. Expression levels of genes PR-10, PR-5t, PR-3 in tuber discs, of Potato Cultivar, Odyssay, under
temperatures of 18, 28 and 33 ° C, infected with strains of bacteria
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Figure 2. Expression levels of genes PR-10, PR-5t, PR-3 in tuber discs, of Potato Cultivar, Scarb, under
temperatures of 18, 28 and 33 ° ©, infected with strains of bacteria
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Abstract
Background and objectives
Potato bacterial soft rot is considered one of the most common bacterial diseases of Potato.
Soft rot of potatoes was caused by a range of bacteria worldwide, such as Pectobacterium
carotovorum subspecies carotovorum, Pectobacterium atrosepticum, and Dickeya species.
The bacteria mainly attack the fleshy storage organs of their hosts (tubers, corms, bulbs, and
rhizomes), they also affect succulent buds, stems, and petiole tissues. Controlling the disease
is not always so effective, sanitary practices in production, storing, and processing which can
be done to slow the spread of disease and protect yields. Little information is available on
the effect of temperature on pathogen interaction with plants and the induction of PR genes.
In the present study, an attempt was made to establish a relationship between the
accumulation of PR proteins and the development of resistance obtained by infecting Potato
tuberculosis cells with bacterial pathogens at different temperatures to effectively control
potato bacterial soft rot disease.
Materials and methods
Pectobacterium carotovorum, strains A, and A4, Pectobacterium atrosepticum, strains Ay
and Asg, and Dickeya-dadantii ENA49 were used. Potato cultivars Scarab, Vetraz, and
Odyssay, were used for the bacterial infection. The experiment was factorial with three
replications based on a completely randomized design. The macerated tissue weight was
measured in mg per disc. In other experiment, the relative value of mRNA copies of
studying genes was determined in potato tuber cells of two semi resistant and susceptible
cultivars which infected with bacterial strains of Pectobacterium carotovorum 2A,
Pectobacterium atrosepticum 36A, and Dickeya dadantii ENA49 which were incubated
under temperatures of 18, 28 and 33 " .
Results
Odyssay cultivar of Potato as a susceptible cultivar and Scarb cultivar as a semi-resistant
cultivar to Potato pathogens under different temperatures (18°¢, 28° and 33°°) were
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identified. When potatoes are infected with pectolytic bacteria, the genes PR-3, PR-5t and
PR-10 were expressed. In tubers and leaves of resistant potato cultivars, the level of PR-5t
gene expression is significantly higher than that of susceptible cultivars, when infected with
bacteria and without infection. There is a correlation among expression levels of PR-5t gene
in the tissues of potato tubers with their resistance to bacterial soft rot.

Discussion

Several pathogens usually attack plants. Different defence pathways in plants have evolved
in reaction to the pathogens. These defence mechanisms can be stimulated and activated by
some microorganisms or chemicals. Temperature can be considered a virulence factor. It has
a significant effect on the pathogenicity of pectolytic bacteria Pc, Pa, and Dd. Plant
resistance to pathogens is directly related to pathogenesis expression related genes and
defence response genes. When potatoes are infected with pectolytic bacteria, the induction of
pathogenesis related genes and Potato defence response genes occurs which is in consistent
to other researchers' findings on plant resistance mechanisms to pathogens through the
induction of defence response genes. The experimental results showed that when potatoes
are infected with pectolytic bacteria, the induction of several PR genes occurs, especially
PR-3, PR-5t, and PR-10. The induction of the PR-10 gene is stimulated by the infection of
Pc and Pa at low temperature (18 ~©).

Keywords: Pectolytic Bacteria, Temperature, Virulence, PR genes



