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Table 1. Bactericides and compounds tested for chemical control of bacterial canker of peach during
2018-2020 in along Zayandehrood

Treatment Common name Trade name Concentration Mode of action
1 Copper oxycholoride (CO)  Cupravit 35% WP 259/ Non-systemic
2 Bordeaux mixtures (BM) Bordofix 18% SC 10 g/l Non-systemic
3 Nordox (N) Copper oxide 83.9% WG 1 ¢/l Non-systemic
4 Copper carboxyl (CC) Coxyl91 91% WP 0.7 g/l Non-systemic
S Fosetyl Aluminium Elite 80% WDG 2 ml/l Systemic

6 Urea Carbamide 46% G 3g/l Non-systemic
7 Zinc (Zn) Zinc sulphate 33% PW 29/l Non-systemic
8 CO-+Urea - 2.5g/1-3 g/l -

9 CO+Zn - 2.59/1-2 g/l -

10 CO+Urea+Zn - 25¢9/l:3g/l+2g/l -

11 BM+Urea - 10 g/1-3 g/l -

12 BM+Zn - 10 g/1-2 g/l -

13 BM+Urea+Zn - 10 g/I-3 g/1-2 g/l -

14 N+Urea - 1g/1-3 g/l -

15 N+Zn - 1g/l1-2 g/l -

16 N+Urea+Zn - 19/1-3g/1-2 g/l -

17 CC+Urea - 0.7 g/I-3 g/l -

18 CC+Zn - 0.7 g/l-2 g/l -

19 CC+Urea+Zn - 0.79/1-3¢g/l-2g/l -

20 Control (water) - - -

Comaz 5 s L SL Sl oley Ol 5 Oy 2SS 5 gland S5 A 1 uibyly ams —Y ds
(Pr>F)yway dle 5 55500015 abl> 5 sla 4l 55, PSeudomonas syringae pv. syringae

Table 2. Analysis of variance effect of several chemical compounds and bactericides on disease severity
and incidence of peach bacterial canker and population Pseudomonas syringae pv. syringae on peach buds
in along Zayandehrood during 2018 (Pr >F).

Pr>F
Source DF Disease severity Disease Incidence Population
(CFU/gr)
Rep 3 0.18 27.4 125
Treatment 19 4.83" 2497 2567.6"
Error 57 - - -
CcVv - 16.9 19 22.2
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Table 3. Mean comparison of disease severity and incidence of peach bacterial canker disease and
population of Pseudomonas syringae pv. syringae in buds in treatments using different compounds and
bactericides on peach buds in along Zayandehrood during 2018 (P=0.05).

Index

Treatment Disease severity Disease incidence Population

(CFU/gr)
Copper oxycholoride (CO) 2.15d* 6.75bcdef 33.7e
Bordeaux mixtures (BM) 2.35d 9b 45.2d
Nordox (N) 1fgh 5.5defghi 14.25fghi
Copper carboxyl (CC) 1.1efgh 6cdefgh 21.25fg
Fosetyl Aluminium 2.27d 7.75bcd 87a
Urea 2.92¢ 8bc 56.8bc
Zinc (Zn) 3.5b 9b 61b
CO+Urea 1.15efg 5.5defghi 16.8fgh
CO+Zn 1.4ef 6cdefgh 21.5fg
CO+Urea+Zn 1.05fgh 4.5fghi 8.75hij
BM+Urea 1.25efg 6.5cdefg 18fgh
BM+Zn 1.47e 7bcde 24.2¢f
BM+Urea+Zn 1.12efgh 5.25efghi 11.75ghij
N+Urea 0.72h 4hi 8.5hij
N+Zn 0.92gh 3.25ij 5.5ij
N+Urea+Zn 0.35i 1.25j 1.25j
CC+Urea 0.25i 4.25ghi 2.75]
CC+Zn 0.27i 4hi 3.25j
CC+Urea+Zn 0.12i 1.5j 3j
Control (water) 4.15a 11.25a 98.7a

*Within columns, means followed by the same letter are not significantly different at the 0.05 probability level.
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Comax 5 oo L SL S oley Ol 5 Sdd 2SSt 5 gboed oS 5 L 31 lyls wjpd —F Jpder
(Pr>F)ywan du js 55 0dnl; asl> s s 4l s> (¢ 5, PSEUdOmMoONas syringae pv. syringae

Table 4. Analysis of variance effect of several chemical compounds and bactericides on disease severity
and incidence of peach bacterial canker and population Pseudomonas syringae pv. syringae on peach buds
in along Zayandehrood during 2019 (Pr >F).

Pr>F
Source DF Disease severity Disease incidence Population
(CFU/gr)
Rep 3 0.36 42.9 528.2
Treatment 19 6.08" 42" 2651.6"
Error 57 - - -
CVv - 14.8 17.8 24
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Table 5. Mean comparison of disease severity and incidence of peach bacterial canker disease and
population of Pseudomonas syringae pv. syringae in buds in treatments using different compounds and
bactericides on peach buds in along Zayandehrood during 2019 (P=0.05).

Index

Treatment Disease severity Disease incidence  Population
(CFU/gr)
Copper oxycholoride (CO) 2.32d* 8.25hcd 35.25e
Bordeaux mixtures (BM) 2.32d 9abcd 39de
Nordox (N) 0.82gh 4efgh 8.25gh
Copper carboxyl (CC) 0.97fgh 5.5defg 16fgh
Fosetyl Aluminium 2.5d 8.5bcd 83a
Urea 3.22¢ 8.5bcd 66bc
Zinc (Zn) 3.9b 10.25ab 79.2ab
CO+Urea 1.35ef 7.75bcde 22.75efg
CO+Zn 1.17efg 6.25cdef 23.75¢efg
CO-+Urea+Zn 0.85gh 5.25defg 16.25fgh
BM+Urea 1.45¢ 10abc 29ef
BM+Zn 1.32¢f 8.25bcd 33.75e
BM+Urea+Zn 1fgh 8.25bcd 23efg
N+Urea 0.72h 3.75fgh 4.5h
N+Zn 0.72h 3.5fgh 7.25gh
N+Urea+Zn 0.3i 1h 1.25h
CC+Urea 0.2i 1h 0.75h
CC+Zn 0.26i 1.75gh 2.75h
CC+Urea+Zn 0.15i 0.25h 0.25h
Control (water) 4.42a 12.5a 84a

*Within columns, means followed by the same letter are not significantly different at the 0.05 probability
level.
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Table 6. Combined analysis of variance effect of several chemical compounds and bactericides on disease
severity and incidence of peach bacterial canker and population Pseudomonas syringae pv. syringae on
peach buds in along Zayandehrood during 2018-2020 (Pr >F).

Pr>F

Source DF Disease severity Disease incidence Population
(CFU/gr)

Year (Y) 1 0.22 5.25 158
Rep (year) 6 0.27 22.8 270.4
Treatment (T) 19 10.8™ 68.5" 5099.5™
Y*T 19 0.07 5.46 119.7°
Error 114 - - -
CcVv - 12.9 18.3 23.5
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Table 7. Mean comparison of disease severity and incidence of peach bacterial canker disease and
population of Pseudomonas syringae pv. syringae in buds in treatments using different compounds and

bactericides on peach buds in along Zayandehrood during 2018-2020 (P=0.05).

Treatment Index

Disease severity Disease Population

incidence (CFUI/gr)

Copper oxycholoride (CO) 2.23d* 7.5cdef 34.5ef
Bordeaux mixtures (BM) 2.34d 9bc 42.1d
Nordox (N) 1.03fg 4.75ghij 11.25ijk
Copper carboxyl (CC) 0.91gh 5.75fgh 18.6hi
Fosetyl Aluminium 2.4d 8.12bcde 85a
Urea 3.1c 8.25hcd 61.4c
Zinc (Zn) 3.7b 9.62b 70.1b
CO-+Urea 1.25¢f 6.62defg 19.75hi
CO+Zn 1.28ef 6.12efg 22.6gh
CO-+Urea+Zn 0.95gh 4.87ghi 12.5ij
BM+Urea 1.35e 8.25bcd 23.5gh
BM+Zn 1.4e 7.62bcdef 29fg
BM+Urea+Zn 1.06fg 6.75defg 17.4hi
N+Urea 0.72h 3.87hijk 6.55kl
N+Zn 0.82gh 3.37ijk 6.4jkl
N+Urea+Zn 0.32i 1.12Im 1.251
CC+Urea 0.22i 2.62KI 1.75kI
CC+Zn 0.2i 2.87jkl 3kl
CC+Urea+Zn 0.12i 0.75m 1.75kI
Control (water) 4.3a 11.87a 91.4a

*Within columns, means followed by the same letter are not significantly different at the 0.05 probability level.
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Figure 1- Symptoms of bacterial canker of peach trees, bud death (A), canker and trunk tissue depression
(B), canker on the trunk and twigs at the bottom of the tree trunk (C) and quick decline of the tree(D).
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Abstract:

Bacterial canker caused by Pseudomonas syringae pv. syringae (Pss) is one of the most important
diseases of peach and the use of chemical pesticides in the control of the disease is inevitable. To
determine the most effective formulation of copper bactericides, an experiment was conducted,
during 2018-2020, in the form of a randomized complete block design with 20 treatments and 4
replications along the Zayanderood river. The treatments used included copper oxychloride,
copper oxide, copper carboxyl, bordeaux mixtures, fosetyl aluminium, urea and Zinc sulfate.
Some treatments included a mixture of the above copper bactericides with urea or zinc sulfate,
or both. The effect of the treatments on the incidence and severity of the disease was assessed
by scaling the size of the canker in early June.. The first spraying was done in autumn after leaf
fall and the second spraying was done before swelling of flower buds in winter. Three weeks
after the second spraying, the population of Pss in peach buds was counted by isolation of the
bacteria on the culture medium. The best formulations for chemical control of of peach bacterial
canker were copper carboxyl or copper oxide plus urea and zinc sulfate compared witht copper
bactericides alone. the highest efficacy was observed by copper carboxyl (78.7%), copper oxide
(76%), copper oxychloride (48.1%) and Bordeaux mixture (45.6%), respectively, in terms of
reducing disease severity. Fosetyl aluminium like copper oxychloride and Bordeaux mixtures,
reduced disease severity level. Also, there was a statistically significant difference between
application of urea and Zinc sulfate in comparison with the control (P = 0.05).
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