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Introduction

Scab disease of apple caused by Venturia inaequalis is one of the most important diseases of apple in the world
and Iran. Especially in areas with wet and cold weather its damage reach more than 70%. Apple scab results in
symptoms on most upper plant parts, notably leaves and fruit. Petioles, flowers, sepals, pedicels, young shoots, and
bud scales can also become infected. Apple scab infections are initiated in early spring on emerging and young
leaves. The Mills table relates leaf wetness duration and temperature to determine the likelihood that conidial
infection will occur. For example, at an average temperature of 18°C (65°F), light infection will result if leaves
remain wet for 9 h. Lesions can produce conidia after 9 days if the temperature averages 18°C (65°F), but not until
17 days if the temperatures are lower, averaging only 8°C (49°F).

Materials and Methods

The experiment was conducted in apple orchards located in Yasuj, Bojnourd and Karaj which had a history of
apple scab. The experimental design was a randomized complete block design (RCBD) with 8 treatments and 4
replications. The control treatments included plots without any spraying and plots sprayed with water. The
remaining treatments involved the application of specific treatments at three different stages. The first spraying was
done at swelling of leaf buds time, the second spraying after fall leaves, and the third spraying 14 days after the
second spray. 30 days after observing the first symptoms of the disease in the controls, samples were taken from the
leaves and fruits to evaluate the percentage of the disease density and severity of the disease. The data obtained for
disease incidence and severity were analyzed using statistical software, such as SAS, and the means of these traits
were compared using Duncan's multiple range test at a significance level of one percent. This test helps determine
significant differences between the treatment means.

©2024 The author(s). This is an open access article distributed under Creative Commons
Attribution 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation,
B distribution and reproduction in any medium or format, as long as you give appropriate credit to
the original author(s) and the source.
https://doi.org/10.22067/jpp.2024.79796.1156


https://orcid.org/0000-0001-6175-3717
https://orcid.org/0000-0001-6833-5606
mailto:h.rabbani@areeo.ac.ir
https://doi.org/10.22067/jpp.2024.79796.1156
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/jpp.2024.79796.1156
https://jpp.um.ac.ir/

1PV ke ) o)lads YA wls (55,9l 2oluo g pole) (ol oLthf chblis b pdgh & s \Y

Results and Discution

The analysis of variance conducted on the data obtained from the evaluation of treated trees revealed a
statistically significant effect of the treatments on reducing the percentage of disease severity and disease incidence.
Result showed that, there are significant differences between treatments and controls in all three provinces (P = 5%).
Mean comparisons of the treatments showed that, all fungicides caused a significant decrease in the severity and
incidence of disease infection percent compared to controls. The results of three provinces showed that new
fungicide Luna Sensation 500® SC 0.4 and 0.6 ml L™ and Flint® 50% WG 0.2 ml L during three times spraying is
very effective on controlling of apple scab. In Kohghiloyeh and Boyerahmad, 0.4 and 0.6 ml L of Luna Sensation
had the best efficiency compared to other treatments. The severity of disease was lower than control about 96
percent in leaves and 98 percent in fruits. Also, incidence of disease in fruit and leaf of these treatments were lower
than the other treatments. In North Khorasan province Flint 0.2 ml L™ and Luna Sensation 0.4 compared to other
treatments was more effective in controlling the disease severity and approximately 75 percent compared to controls
reduced disease severity on fruits. Also on leaves Luna Sensation 0.4 were effective approximately 80 percent. In
terms of disease control on fruit, there were no significant differences between all fungicide treatments except
benomyl. Disease incidence on the leaves treated with all three concentrations of Luna Sensation and 0.2 ml L*
Flint was lower than other treatments. In Alborze province, Luna Sensation 0.4 and 0.6 ml L™ and Flint 0.2 ml L*
had the best efficacy and nearly 100 percent decrease severity and incidence of disease in leaves in compared with
controls. The results of three provinces showed that new fungicide Luna Sensation 500® SC 0.4 and 0.6 ml L* and
Flint® 50% WG 0.2 ml L during three times spraying is very effective on controlling of apple scab. Also, the
results showed that Luna Sensation fungicide can control apple scab disease on Golden Delicious and Red Delicious
and The type of cultivar has no effect on the efficacy of the fungicide. Results show that Luna Sensation 500® SC
0.4 is an effective fungicide to control apple scab and can be used in apple orchards as a part of integrated pest
management program. The management of apple scab disease in the world usually requires multiple sprayings, from
the greening stage of the branches to harvest. Since V. inaequalis has a high risk of developing resistance to
fungicides, the alternating use of effective fungicides from different groups and with different mechanisms of action
or the use of fungicides with multiple mechanisms of action in disease management programs are necessary to
prevent resistance. The new fungicide Lunasenish® SC 500, which is composed of 21.4% trifloxystrobin, 21.4%
flupiram and 57.2% related substances, is a systemic fungicide with a wide range of effects.
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Figure 1- Marsh pattern to evaluate the severity of apple scab disease on fruit (Croxall et al., 1952b)
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Table 2- Variance analysis of disease severity percent and disease incidence percent on leaves in Kohghiloyeh and
Boyerahmad, North Khorasan and Alborz

Kohghiloyeh and Boyerahmad North Khorasan Alborz
Soxl g 9 4SS o plwlys 3
S.0.V D.F . . . L . . . . . . . -
@L‘m a Disease severity Disease incidence Disease severity Disease incidence Disease severity Disease incidence
e s Solows Solowt Egund Solows o Solow Egmns Solows o Solons Egend
[ pevey, &3l
Soh 3 1.15 21.25 21.58 57.37 217 10.08
Blok
e 7 3753.04* 4899.07* 438.42* 1171.91* 107.61* 655.36*
Treatment
L
21 8.04 21.65 35.34 195.06 2.01 10.96
Error
F 31
Total
cope
s 11.22 10.17 35.63 28.46 34.61 29.43
C.V (%)
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**Significant at 5% level
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Table 3- Variance analysis of disease severity and disease incidence percent on fruits in Kohghiloyeh and Boyerahmad,
North Khorasan and Alborz

Kohghiloyeh and Boyerahmad North Khorasan Alborz
Soal pgr g dshSeS Sl pll5 3
SOV DF Disease Disease Disease Disease Disease Disease
&be a3 severity incidence severity incidence severity incidence
Olyis gl S slow S S slow Egund Sl Slow Egpd Slow OO0 S low Egped
;’L' 3 16.83 21.25 24.44 974.33 - -
ok
- - 7 5844.71" 4899.07" 47.79" 1053.64" - -
reatment
EU” 21 22.00 21.65 6.14 94.71 - -
rror
z _ _
Total 31
Gy
&y 11.22 10.17 35.63 28.46 34.61 29.43
C.V (%)
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**Significant at 5% level
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Table 4- Mean comparison of disease severity percent and disease incidence percent on leaves and Treatments efficacy in
Kohghiloyeh and Boyerahmad, North Khorasan and Alborz

Sla o uke
Mean squares (%)
Kohghiloyeh and Boyerahmad North Khorasan Alborz
02l gt 5 415kSaS Jlosd il 5
Treatment Disease Disease Efficacy Disease Disease Efficacy (%) Disease Disease Efficacy
o severity incidence (%) severity incidence 1S A severity incidence (%)
I Slen o Glom g e Gl Ol (g lew Eaad P e Slem b Glw g (2l we
WG50% ®euls
y 9.92 35.50 64 9.50d 36.00cd 63 0.00d 0.00
Flint WG50% ¢ ¢ ° ¢ 100
©® WP 50 % ety
Benlate® WP 5096) 16.90b 36.50c 63 11.67cd 48.25hc 55 2.96bc 10.50d 75
©SC 500 ® it bg)
Luna Sensation® SC 500 4.92d 20.00d 80 13.25¢cd 45.50bcd 49 1.43cd 4.00c 88
©SC 500 ® i bg)
. 2.92d 12.75 87 6.53d 25.50d 75 0.00d 0.00
Luna Sensation® SC 500 ¢ ¢ 100
®SC 500 ®u,w ]
Luna Sensation® SC 500 3.15d 13.50de 86 9.25d 36.00cd 64 0.07d 0.25¢ 99
0hH ® 1.
WPS0% ® o6 16.17b 50.75b 48 19.82c  57.75ahc 24 4.00b 15.25b 66
Captan®WP50%
b b Vasls
ot daels 74.85a 99.00a 0 26.28b 67.50ab 0 11.96a 30.50a 0
Control 1: with spraying
bl ek Yaals
Control 2: without 73.42a 98.00a 0 37.14a 76.00a 0 12.36a 29.50a 0

spraying
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* The means of each column followed by common letters are not significantly different (Duncan’s multiple range test = 5%)
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Table 5- Mean comparison of disease severity percent and disease incidence percent on fruits and treatments efficacy in

Kohghiloyeh and Boyerahmad, North Khorasan and Alborz

Sl o (S5l
Mean squares (%)

Kohghiloyeh and Boyerahmad North Khorasan Alborz
o>l g g kS8 Sl gluls A
)Lw; Disease Disease Efficacy Disease Disease Efficacy (%) Disease Disease Efficacy
" severity incidence (%) severity incidence s i 0 severity incidence (%)
Treatment Golow &b Solow g5 UL Golo &S Solow E9ud < 2 Solog &0 Solows £ Gh ey
% ©- 15
WGS036 el 3.78ef 15.00d 95 2.50b 35.75bc 77 - -
Flint WG50%
® 0 . M:
WP 50 %, 14.22¢ 38.75b 80 4.33a 45.00b 61 - -
Benlate® WP 50%)
©SC 500 ® i bg)
Luna Sensation® SC 500 6.45de 29.00c 91 4.75a 40.50bc 57
©SC 500 ® i bg)
. 0.92f 6.75¢ 99 2.62b 25.75¢ 76 - -
Luna Sensation® SC 500
®SC 500 ®u,w Uy
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0% ® .1
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Captan®WP50%
b b Vasls
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Control 1: with spraying
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* The means of each column followed by common letters are not significantly different (Duncan’s multiple range test = 5%)
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