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Winter sunscald as a predisposing factor for bacterial canker of almond and peach trees
in Chaharmahal va Bakhtiari province

N. AMANIFAR
Associate Professor Department of Plant Protection Research, Charmahal va Bakhtiary Agricultural and Natural Resources Research and
Education Center, Agricultural Research, Education and Extension Organization (AREEO), Shahrekord, Iran

Abstract

Winter sunscald is a physiological disorder that causes damage to almond and peach trees in some orchards of Chaharmahal va
Bakhtiary province. In orchards with favorable conditions for this disorder bacterial canker was more severe observed. Early symptoms
consist of discolored bark, similar to a canker, and some small vertical cracking in the bark. As time progresses, bark will begin to slough off,
the death of the trunk and dieback. Symptoms can be seen on the south and southwest sides of the trees. The relationship between winter
sunscald and bacterial canker of almond and peach in Chaharmahal va Bakhtiary province was investigated during 2016-2019. This study
was conducted in 12 selected peach and almond orchards in different areas of the province. In almonds, disorder index on the southwest side
of the trees increased by 83% compared to the northeast side of the trees, while in peaches the increase was about 82.7%. Frequency of
isolation of Pseudomonas syringae pv syringae (bacterial canker agent) on the southwest side of the trees was about 78.4% and 75% higher
for almonds and peaches, respectively. The southwestern white painting treatment of the trunk compared to the control showed that in
almonds it decreased sunscald and canker symptoms in almonds70 to 81% and for peaches56.3 to 86%. So, it can be said that winter
sunscald is causes of decline and plays role as a predisposing factor for e bacterial canker of almond and peach trees in Chaharmahal va
Bakhtiary province.
Keywords: Almond, bacterial canker, peach, predisposing, sunscald
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Table 1. Biochemical and physiological characteristics of
Pseudomonas syringae pv. syringae isolated from almond and peach
in orchards of Chaharmahal va Bakhtiary province.

Character almond peach
Gram reaction
green fluorescence pigment + +
colony color white white
levan +/- +/-
oxidase

potato soft rot
arginine dihydrolase

hypersensitivity reaction +/- +
oxidative/fermentative test (O/F)
catalase + +

gelatine hydrolysis

aesculin hydrolysis + +
tween 80 hydrolysis

urease

ice nucleation + +
growth at 41°C

growth at 4°C + +
utilization of:

lactose

arabinose

mannitol

sorbitol +

+ - positive reaction, — - negative reaction
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Table 2. Status of winter sunscald in some almond orchards and its relation to the frequency isolation Pseudomonas syringae pv. syringae causal
agent bacterial canker in Chaharmahal va Bakhtiary province.

2016-2017 2017-2018
) Southwest side Northeast side Southwest side Northeast side
-ocation Injury Pathogen Injury Pathogen Injury Pathogen Injury Pathogen
index isolation index isolation index isolation index isolation
Ben 0.71 2/10 0.12 0/10 1.2 3/10 0.16 0/10
Saman 13 5/10 0.1 0/10 15 6/10 0.1 1/10
Shorab 24 7/10 0.5 2/10 31 8/10 0.57 2/10
Shahrekord 1.7 4/10 0.41 1/10 2.2 6/10 0.5 1/10
Joneghan 0.8 0/10 0.2 0/10 13 2/10 0.3 0/10
Lordegan 1.9 4/10 0.3 2/10 2.45 6/10 0.4 2/10
Ardal 0.6 0/10 0.15 0/10 1 3/10 0.2 0/10
Rostamabad 1.6 4/10 0.2 1/10 1.8 4/10 0.32 0/10
Markadeh 15 3/10 0.16 1/10 1.6 4/10 0.17 1/10
Sadeghabad 14 2/10 0.2 1/10 1.8 3/10 0.25 2/10
Kahkesh 2 5/10 0.4 1/10 2.4 6/10 0.51 1/10
Brujen 0.82 0/10 0.14 0/10 0.88 1/10 0.1 0/10
Mean 14 3/10 0.24 0.75/10 1.77 4.33/10 0.3 0.83/10
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Fig. 1. The symptoms of winter sunscald of almond and peach trees.
A. Southwest-side death of almond trees due to winter sunscald
damage, B.Symptoms of necrosis and tissue death under tree trunk,
C. Snow in canopy of trees (as a aggravating factor for winter
sunscald), D- Early winter sunscald symptoms (trunk cracking),
E. Slough off and cracking in the bark in the almond tree, F. Winter
sunscald symptoms with symptoms of canker on the southwest side
of the almond tree, G. Winter sunscald symptoms with symptoms of

canker on the southwest side of the peach tree H. Bleaching
treatment of peach trees, |. Bleaching treatment of almond trees.
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Fig. 2. Pathogenicity tests of Pseudomonas syringae pv syringae
isolates on almond and peach detached branches,apple and pear fruit.
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Table 3. Status of winter sunscald in some peach orchards and its relation to the frequency of isolation Pseudomonas syringae pv. syringae
the causal agent of bacterial canker in Chaharmahal va Bakhtiary province.

2016-2017 2017-2018
Location Southwest side Northeast side Southwest side Northeast side

Injury Pathogen Injury Pathogen Injury Pathogen Injury Pathogen

index isolation index isolation index isolation index isolation
Ben 1.4 4/10 0.2 1/10 2.1 5/10 0.3 2/10
Saman 0.9 3/10 0.2 0/10 1.2 4/10 0.2 0/10
Shahrekord 0.8 5/10 0.2 0/10 11 5/10 0.2 1/10
Chamchang 0.72 4/10 0.15 1/10 091 5/10 0.2 0/10
Abasabad 24 7/10 0.3 2/10 31 9/10 0.45 3/10
Savadjan 0.78 2/10 0.2 1/10 1 2/10 0.2 1/10
Horeh 0.6 2/10 0.1 0/10 0.9 3/10 0.17 1/10
Rostamabad 0.64 3/10 0.1 0/10 0.8 4/10 0.2 1/10
Markadeh 1.2 3/10 0.22 1/10 1.7 3/10 0.3 0/10
Sadeghabad 0.82 2/10 0.1 0/10 1.3 3/10 0.2 0/10
Kahkesh 0.57 1/10 0.2 1/10 0.8 2/10 0.25 1/10
IIbagi 0.92 2/10 0.1 0/10 1.2 2/10 0.1 0/10
Mean 0.98 3.16/10 0.17 0.58/10 1.34 3.9/10 0.23 0.83
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Table 4. The effect of panting the trunk of almond trees on reducing sunscald and bacterial canker on the southwest side of trees.

2016-2017 2017-2018 2018-2019
Treatment . _ _ _ . _ _ _ . _ . _
Injury index  Pathogen isolation Injury index Pathogen isolation Injuryindex  Pathogen isolation
Treated trees 0.41 1/10 0.32 0 0.48 1/10
Control trees 14 3/10 1.72 3/10 1.6 3/10
Percentage of injury reduction 70.1 - 81 - 70 -
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Table 5. The effect of white painting the trunk of peach trees on reducing sunscald and bacterial canker on the southwest side of trees.

2016-2017 2017-2018 2018-2019
Treatment Injury index  Pathogen isolation  Injuryindex  Pathogen isolation Injury index Pathogen isolation
Treated trees 0.35 1/10 0.4 0 0.32 1/10
Control trees 0.8 4/10 11 3/10 23 4/10
Percentage of injury reduction 56.3 - 63.7 - 86 -
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Table 6. Meteorological data (minimum and maximum temperatures, temperature difference, snow height and sunshine hours) for some days of
winter at the Shahrekord meteorological station.

minimum maximum temperature . .
day . snow height (cm) sunshine hours
temperature (°C) temperature (°C) difference (°C)
15-12-2016 -10.3 15.4 25.7 0 7.3
18-12 - 2016 -9.3 10.4 19.7 5 6.4
14 -1-2017 -11.6 7.7 19.3 7 6.8
20-1-2017 -13 9.5 22.9 5 7.1
22-12-2017 -14.4 5.2 19.6 15 55
26 -12 - 2017 -19 14 21.4 18 4.3
26-1-2018 -23 43 27.3 20 6.5
2-2-2018 -20.1 1 21.1 15 7.6
6-2-2018 -18.3 2.7 21 23 6.3
23-1-2019 -14 5.2 19.2 14 7.7
3-2-2019 -17.5 3.3 20.8 16 6.8
9-2-2019 -10.2 9.1 19.3 5 75
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