University of Tabriz Press

Journal of Applied Research in Plant Protection https://arpp.tabrizu.ac.ir/

;ARPP

Research Article

The efficacy of some plant-based fungicides in controlling post-harvest rot disease in pears,
caused by Botrytis cinerea

Ali Chenari Bouket 2!, Syamak Hanifeh?, Kasra Sharifi 3, Mansoureh Mozaffari Gonbari*, Parisa Zargaripour?,
Shahin Zomorodi®

1 Plant Protection Research Department, East-Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO, Tabriz, Iran

2 Natural Resources Research Department, West-Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO, Urmia,
Iran

3 Plant Diseases Research Department, Iranian Research Institute of Plant Protection, AREEO, Tehran, Iran

4 Agricultural Engineering Research Department, East-Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO,
Tabriz, Iran

> Agricultural Engineering Research Department, West-Azarbaijan Agricultural and Natural Resources Research and Education Center, AREEO,
Urmia, Iran

Corresponding author
*4a.chenari@areeo.ac.ir

Abstact

Keyword The losses in fruits during the post-harvest period are caused by fungal pathogens,

Pyrus spp., Botrytis cinerea, particularly Botrytis cinerea, which occur during the harvesting and storage period under

Post-harvest disease, cold conditions. In this study, the effectiveness of new plant-based fungicide compounds
;Ez'gt:'ct:é’: Plant-based including 187.2 g/L Pyrimethanil and 185 g/L clove oil (Xedathan-20®), 203.8 g/L clove

oil (Bioxeda®) and clove oil 10% and Carnauba gum 90% (Fresh Save H.N®) was
investigated against grey mold disease caused by B. cinerea under post-harvest conditions,
using evaluations curative (inoculation for one day before applying the treatments) and
preventive (inoculation for 2-3 hours after applying the treatments) methods. At the same
time, the physicochemical properties of the treatments were also examined for Beiruti
variety of pear fruit. In the curative effect study, Fresh Save H.N.® (7000 and 8000 ppm)
and Xedathan-20® (2500 ppm) had the highest inhibition as 71.55%, 62.38% and 60.55%
effectiveness, respectively, Bioxeda® (6000, 7000 and 8000 ppm) showed the lowest
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variety, among the new fungicides, Xedathan-20® (2500 and 3000 ppm) and Fresh Save
H.N.® (7000 and 8000 ppm) were more effective (higher than 90%), and Xedathan-20®
(2000 ppm) was the least effective in dealing with pear grey mold disease. Some
physicochemical characteristics such as firmness of fruit texture, moisture content,
titratable acidity and the lowest amount of soluble solid materials were also improved or

unchanged after using the fungicides. It should be noted that Bioxeda® may cause a
noticeable color change (browning similar to burning) on the fruit tissue. Therefore, in the
curative mode, Xedathan-20® (2500 ppm) and Fresh Save H.N® (7000 and 8000 ppm) and
in the preventive mode, Xedathan-20® (2500 and 3000 ppm) and Fresh Save H.N® (7000
and 8000 ppm) had promising effectiveness and are recommended. To date, no fungicide
has been registered in Iran for post-harvest diseases of pears.
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Table 1. Details of experimental treatments in both curative and preventive methods.

Details Treatments
Xedathan-20® (2000 ppm) + pears inoculated with fungal isolate A
Xedathan-20® (2500 ppm) + pears inoculated with fungal isolate B
Xedathan-20® (3000 ppm) + pears inoculated with fungal isolate C

Bioxeda® (6000 ppm) + pears inoculated with fungal isolate D

Bioxeda® (7000 ppm) + pears inoculated with fungal isolate E

Bioxeda® (8000 ppm) + pears inoculated with fungal isolate F

Fresh Save H.N® (6000 ppm) + pears inoculated with fungal isolate G

Fresh Save H.N® (7000 ppm) + pears inoculated with fungal isolate H

Fresh Save H.N® (8000 ppm) + pears inoculated with fungal isolate |
Carbendazim (1500 ppm) + pears inoculated with fungal isolate J

Pears inoculated with fungal isolate + sterile distilled water (Control) K

Pears without inoculation (Control) L
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Figure 1. Evaluation of fungicide treatments in both curative (top row) and preventive (bottom row) modes, A) Xedathan-
20® 2000 ppm, B) Xedathan-20® 2500 ppm, C) Xedathan-20® 3000 ppm, D) Bioxeda® 6000 ppm, E) Bioxeda® 7000
ppm, F) Bioxeda® 8000 ppm, G) Fresh Save H.N® 6000 ppm, H) Fresh Save H.N® 7000 ppm, 1) Fresh Save H.N® 8000
ppm, J) Carbendazim 1500 ppm, K) Control.

ARPP
J Appl Res Plant Prot %’




\5¥

wtplmol S slo i) 6 (Fp 26T Ol e 5 S5 s )l

loies L) 19550 (25,8 b e 5l G (Sarm 085 G (Il (b sloged 5 (K gm b IS5 Sl and) e L ST i ¥ S

Figure 2. Color change of the fruit texture (similar to rust or burning and permanent browning) of Beiruti variety pear

after treatment with Bioxda fungicide (6000, 7000 and 8000 ppm) from left to right.
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Table 3. Mean comparison of diseases incidence and severity in Beiruti pear fruits inoculated with Botrytis cinerea and
fungicide treatments (curative treatment).

Percentage of efficacy (in

Mean of Disease

Mean of Disease

comparison to inoculated control) severity (%) incidence Treatments
43.11 55.35+ 2.3¢ 100.00 + 0.00? A
60.55 38.38+1.7¢ 100.00 + 0.002 B
59.63 39.28 + 0.004 100.00 + 0.002 C
2.73 94.65 + 2.317 100.00 + 0.002 D
6.42 91.06 + 3.09° 100.00 + 0.002 E
0.91 96.42 + 2,521 100.00 + 0.002 F
45.87 52.67 + 2.24¢ 100.00 + 0.00? G
62.38 36.6 + 2.24¢ 100.00 + 0.002 H
71.55 27.67 +0.89°¢ 100.00 + 0.00? |
78.90 20.52 + 0.89° 100.00 + 0.00? J
- 97.31+1.719 100.00 + 0.00? K
- 5.35+1.03? 31.25 +6.25° L

Mean values with at least a shared letter, do not have significant difference with each other.
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Table 4. Variance analysis of disease incidence and severity in Beiruti pear fruits inoculated with Botrytis cinerea

(preventive treatment).

Disease severity

Disease incidence

F-value Mean Square F-value Mean Square df
*614.38 2556.609 *64.11 6122.159 1 Between groups
- 4.161 - 95.486 36 Within groups
- - - - 47 Total
1.39 0.82 cVv
0.00 0.00 Sig.

*Significant at p<95%
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Table 5. Mean comparison of the disease incidence and severity in Beiruti pear fruits caused by Botrytis cinerea and

fungicide treatments (preventive treatment).

Percentage of efficacy (in Mean of Disease

Mean of Disease

ggnmtpr)glr)lson to inoculated severity incidence Treatments
63.00 33.03 £ 0.89" 68.75 + 6.25¢ A
92.00 7.14 + 0.00°¢ 31.25 + 6.25P B
99.00 0.89 + 0.89% 6.25 + 6.252 o
67.99 28.57 +0.009 100.00 + 0.00f D
75.00 22.31 + 0.89f 81.25 + 6.25¢% E
84.00 14.28 + 0.00¢ 87.5 + 7.21¢f F
88.00 10.71 + 0.00¢ 50.00 + 0.00°¢ G
99.00 0.89 + 0.89% 6.25 + 6.252 H
96.00 3.57 £ 0.00° 25.00 + 0.00° |
99.00 0.89 + 0.89% 6.25 + 6.252 J
- 89.28 + 2.91! 100.00 + 0.00f K
- 02 02 L

The means that share at least one common letter do not have a significant difference.
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Figure 3. Bar chart of effectiveness of fungicidal treatments on firmness of pear fruit tissue. The letters written on the
graph bars represent statistically significant differences at the 5% level among treatments. Treatments A, B and C belong
to doses of 2000, 2500 and 3000 ppm of Xedathan-20®; Treatments D, E, and F belong to the doses of 6000, 7000, and
8000 of Bioxeda®, and treatments G, H, and | belong to the doses of 6000, 7000, and 8000 ppm of Fresh Save H.N®.
Treatments J, K and L also belong to Carbendazim 1500 ppm, control inoculated immersed in sterile distilled water and
control without any treatment, respectively.
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Figure 4. Bar chart of effectiveness of fungicidal treatments on moisture of pear fruit tissue. The letters written on the
graph bars represent statistically significant differences at the 5% level among treatments. Treatments A, B and C belong
to doses of 2000, 2500 and 3000 ppm of Xedathan-20®; Treatments D, E, and F belong to the doses of 6000, 7000, and
8000 ppm of Bioxeda®, and treatments G, H, and | belong to the doses of 6000, 7000, and 8000 ppm of Fresh Save H.N®.

Treatments J, K and L also belong to Carbendazim 1500 ppm, control inoculated immersed in sterile distilled water and
control without any treatment, respectively.
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Figure 5. Bar chart of effectiveness of fungicidal treatments on titratable acidity of pear fruit tissue. The letters written
on the graph bars represent statistically significant differences at the 5% level among treatments. Treatments A, B and C
belong to doses of 2000, 2500 and 3000 of Xedathan-20®; Treatments D, E, and F belong to the doses of 6000, 7000, and
8000 ppm of Bioxeda®, and treatments G, H, and | belong to the doses of 6000, 7000, and 8000 of Fresh Save H.N®.
Treatments J, K and L also belong to the fungicide Carbendazim 1500 ppm, control inoculated immersed in sterile distilled
water and control without any treatment, respectively.

Titratable acidity (%)

o
[EEN

>

Slrys 3 505 (D) sy )lS 5 Glsp 30 Y 5 &) sassdd
LS, sbsled (> aF Sl colie b aiog (o
Jla b By gl ()bl slannlio aiz (5e5l 50
wlas Ghlo 1 wog o b (F JK8) St B SO
SabJe alr Slge )3 5ss Al o 5 009 (69,5 s
ol gl vali g o L ST paan bl o adl casloass

D595 g kel lo xe

J Aopl Res Plant Prot

Brix) o[> dol> olso
L ool jled sloogas Ho Ol Ho Jolowe del> dlge )l5us
Jolowe dal> slge (e (n 508 ol plis oz la 25718
s ol Ol a5 05 Glin 55 A) gew38 Lo & Glate
Slgo (e (n ftien S92 S s S )lesS 455 gd g wald
G2 50 7Y 19550 slend s bogype 00l (o Jolone aul>
il 15 Ol 5o A) 195em sl csom gl 3 o
Gl 30 V) Iojem (Glip 0 ¥ 9 YO V) oLl slo,les

$




OF ) VOY-NVE (V) VF Lo poles o g0l lo_iass 154

18 c b b
abc C  abc abc
16 abc B abc abc  abc ab
14 2 @ ) I
12
x 10
S
o 8
6
4
2
0
A B C D E F G H | J K L

Treatments

3925 S obles Jloges slaales (53, 00l gl Bgy> (5o ) (GBSl Slge (e 2 (AT B slajless (2L (slakeo loges S S5
52 3 Y g VIO ¥ slajss a4 Glae C g B A (o)l ol oo bo)loss o 70 Jlas! mlaw [0 o sre )kl B pae b S
PAsY & s slael gH G lo,los 915550 257,68 5150 50 A sV & slajss 4 e F gE D lo,los oV - blo; (257,16
29 abge ol Siaule dals e 10 VB ojslai )l S E B 4 laie coi i s L g K gl jles ol oo ol g8 257 )8 50

el (55le5 e g 9ol g gy S 50
Figure 6. Bar chart of effectiveness of fungicidal treatments on Brix of pear fruit tissue. The letters written on the graph
bars represent statistically significant differences at the 5% level among treatments. Treatments A, B and C belong to
doses of 2000, 2500 and 3000 ppm of Xedathan-20®; Treatments D, E, and F belong to the doses of 6000, 7000, and 8000

ppm of Bioxeda®, and treatments G, H, and | belong to the doses of 6000, 7000, and 8000 ppm of Fresh Save H.N®.
Treatments J, K and L also belong to the fungicide Carbendazim 1500 ppm, control inoculated immersed in sterile distilled

water and control without any treatment, respectively.
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