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Introduction
Pear (Pyrus communis L.) is a cold-climate fruit tree belonging to the Rosaceae family, and it is native to
Western Asia and Eastern Europe. Fire blight disease is caused by the gram-negative bacterium Erwinia amylovora,
and it is considered one of the most damaging and harmful diseases in pome fruit trees in cold and temperate regions
worldwide. The most sensitive plant organ in pome fruit trees to this disease is flowers. Fire blight disease has five
important stages, from initial infection to the final death of the tree trunk. These five stages include blossom blight,
fruit blight, leaf blight, main branches, and trunk blight, and finally, root blight. The first and most important stage
of pathogenicity in fire blight disease begins in early spring under high humidity, causing the burning and death of

the flower.

Materials and Methods

The Rootstock used in this experiment were Dargazi and Pyrodwarf, and the cultivars studied were Koshia and
Dargazi. The experiment was conducted in two conditions, orchard and greenhouse. In the orchard, a factorial
experiment was carried out in a completely randomized block design with five repetitions. The factors studied were
Rootstocks (Dargazi and Pyrodwarf) and cultivars (Koshia and Dargazi). In the greenhouse, a factorial experiment
was carried out in a completely randomized design with three repetitions. The factors studied were Rootstocks
(Dargazi and Pyrodwarf) and cultivars (Dargazi and Kosha). Gardner scale was used to measure the severity of fire
blight infection. In addition, the levels of sucrose, sorbitol, and pH in leaf tissue were measured. The sucrose content
in the leaf tissue of Koshia/Pyrodwarf Rootstock increased from day 0 to 6 and reached its highest level (10%) on
the 6th day, then decreased to 5% on the 12th day. In the Dargazi/Pyrodwarf base, sucrose levels increased from day
0 to 6 and reached its highest level (8%) on the 6th day, then decreased to 5% on the 12th day. In the
Dargazi/Dargazi base, sucrose levels increased from day 0 to 6 and reached its highest level (7%) on the 6th day,
then decreased to 4% on the 12th day. The sorbitol content in the leaf tissue of Koshia/Pyrodwarf base increased
from day O to 6 and reached its highest level (2%) on the 6th day, then decreased to 1% on the 12th day. In the
Dargazi/Pyrodwarf Rootstock, sorbitol levels increased from day 0 to 6 and reached its highest level (1.5%) on the
6th day, then decreased to 1% on the 12th day. In the Dargazi/Dargazi Rootstock, sorbitol levels increased from day
0 to 6 and reached its highest level (1%) on the 6th day, then decreased to 0.5% on the 12th day. On the other hand,
the pH of the leaf tissue in the Dargazi/Pyrodwarf base remained constant at 6.2 from day 0 to 12 and increased to
7.4 on the 12th day.
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Results and Discussion

The rootstock used in this experiment were Dargazi and Pyrodwarf, and the cultivars studied were Koshia and
Dargazi. The experiment was conducted in two conditions, orchard and greenhouse. In the orchard, a factorial
experiment was carried out in a completely randomized block design with five repetitions. The factors studied were
rootstocks (Dargazi and Pyrodwarf) and cultivars (Koshia and Dargazi). In the greenhouse, a factorial experiment
was carried out in a completely randomized design with three repetitions. The factors studied were Rootstocks
(Dargazi and Pyrodwarf) and cultivars (Dargazi and Koshia). Gardner scale was used to measure the severity of fire
blight infection. In addition, the levels of sucrose, sorbitol, and pH in leaf tissue were measured. The sucrose content
in the leaf tissue of Koshia/Pyrodwarf Rootstocks increased from day 0 to 6 and reached its highest level (10%) on
the 6th day, then decreased to 5% on the 12th day. In the Dargazi/Pyrodwarf Rootstock, sucrose levels increased
from day 0 to 6 and reached its highest level (8%) on the 6th day, then decreased to 5% on the 12th day. In the
Dargazi/Dargazi Rootstock, sucrose levels increased from day 0 to 6 and reached its highest level (7%) on the 6th
day, then decreased to 4% on the 12th day. The sorbitol content in the leaf tissue of Koshia/Pyrodwarf Rootstock
increased from day 0 to 6 and reached its highest level (2%) on the 6th day, then decreased to 1% on the 12th day. In
the Dargazi/Pyrodwarf Rootstock, sorbitol levels increased from day O to 6 and reached its highest level (1.5%) on
the 6th day, then decreased to 1% on the 12th day. In the Dargazi/Dargazi Rootstock, sorbitol levels increased from
day 0 to 6 and reached its highest level (1%) on the 6th day, then decreased to 0.5% on the 12th day. On the other
hand, the pH of the leaf tissue in the Dargazi/Pyrodwarf Rootstock remained constant at 6.2 from day 0 to 12 and
increased to 7.4 on the 12th day. The collected data from both orchard and greenhouse experiments were analyzed to
determine the effects of Rootstock and cultivar on fire blight resistance.

Conclusion
The results showed that the combination of Koshia/Dargaz had higher resistance to fire blight compared to
Koshia/Pyrodwarf. Additionally, the pH and carbohydrate content in the leaf tissue of the rootstock affected the
growth and proliferation of fire blight bacteria. This study demonstrated varying levels of resistance to fire blight
among the studied combinations, indicating significant potential for breeding and improving pear resistance to this
disease. The Dargazi cultivar exhibited very high resistance to fire blight in both orchard and greenhouse conditions.
Overall, the resistance of the Dargazi rootstock contributed to the resistance of the sensitive Koshia cultivar.
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Figure 1- Visual examination of disease contamination in leaves and branches of trees in orchards based on the USDA system
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Table 2- Descending grading of 10 groups of fire blight damage severity in the USDA system (Oitto et al., 1970)
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Table 3- GRIN five scoring system and reaction groups against fire blight disease (Thomas & Jones, 1992)
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Figure 2- (a,b) The method of injecting the pathogen, Erwinia amylovora (c) The conditions of pear seedling maintaining and
inducing disease to the plants in the greenhouse with the humidity
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Table 3—- Gardner's scale for determining blight sensitivity of pear seedlings (Sahin et al., 2020)
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Table 4- ANOVA (mean square) for the effect of different rootstocks on the
contamination intensity of two pear cultivars
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Sources of change Degree of freedom Intensity of pollution
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Table 5- The contamination intensity of grafted pear cultivars in the USDA system

al/pd, S s 095 (1Sibe GRIN &5 GRIN 5 bl 5 89,5 parde
Rootstock/Cultivar  Average pollution intensity group  GRIN code  Group concept based on GRIN code
Koshia/Pyrodwarf Semi-sensitive
Koshia/Dargazi Semi resistant
‘j)lf'))ﬁﬁ/d}f)b 9.8a 1 P?B" l‘“““"
Dargazi/Pyrodwar Relatively resistant
3 SRS 10a 1 polie b
Dargazi/Dargazi Very resistant
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Figure 3- Initial and final symptoms of the disease in the pear tree branches. (a) initial discoloration, (b) browning, (c)
complete blight
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Table 6- ANOVA (mean squares) for the effect of different pear rootstock
and cultivars on the blight percentage in four time stages after contamination

Oyt @il B EESY Sl yo (ke
Sources of change Degree of freedom Mean square
g et 5 3 2642%*
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gLe)' 3 8425
Time
s S LS )3
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Timex Grafted compounds
> 32 40.62
Error
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Table 7- The interaction of grafted pear combinations in different time stages on
blight percentage blight

g SlaS :;::ﬂlﬁwdzs;
Grafted compounds 3 6 BN {2 18
o ).193 ol Lo 10 cd 20 be 50a 50a
Koshia/Pyrodwarf
©5ksgs 10cd 25b 30b 30b
Koshia/Dardazi
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Time (1 to 18 days after the mjection of bacteria into the seedlings)
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Figure 4-Total sugars of sucrose + sorbitol of different pear grafted combinations over time
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Figure 5- pH changes of leaf tissues of different pear grafting combinations over time
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