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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.
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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 11 Between groups
- 4.161 - 95.486 36 Within groups
_ ~ - _ 47 Total
1.39 0.82 cv
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

ggm?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 C
67.99 28.57 £ 0.00¢ 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
88.00 10.71 + 0.00¢ 50.00 + 0.00° G
99.00 0.89 + 0.892% 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
- 0? 0? 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.
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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.
(Begum et al. 2023) cewl calizee Jolge
olye & e ST sl plile (o o
Syt 9 SeBlop 5l (Sreg e sln Lol
(Biichele et al. 2022) ol ool solerw! bogo 5,55k
uys.m.o LQJSC)IB 4.:95 U"‘ )| ‘03‘\.\.40 salasu! S¢>¢ UT'~‘ l; k_';lj
Con) 5 soolagy Pluw alax 31 £LL Cmio lp o>
w‘ oe)f OL‘PU‘ ‘) (2 g0 o> 9 \JL: OAJLA.JL )I LS“Jl) GE.JLA
et 095 5l (S Jilteryn SlospnS 25
PV F ol oelsl sl s el boias sl
w‘b).: )‘ o 6[.06)‘«».: J).MS 6‘)‘ lix).cj ol u‘)!bl
3,5 Joe (Caiazzo et al. 2014) sew, b & bo,> o040
sl plo g (rmigeie S Jles 10590 93 4 Juilion s
sl e 5,0 Sadsue slag 3l mi s slawsl 5 aisl
Sholberg et al. ) ceul oo Lo (>,6 slo,5 s (Sool
Ay b ik 5 iS5l Jlaeo 5 s o (2005

J Aopl Res Plant Prot

= .
Slle slacan] 3k 5l Yoere 2,6 sla Sooll
Som by sl sl pm b e 5o fiden o5 Wgd oo ol
Spottsetal. ) ol oo 590 L ESZ,B L Lok ol o )5
oo o8 o cils 3 5l ey al> 0 0 Jguaee ralS (1998
M)b f‘ LuY’ u.gjo\)j.' QL') ((_g)‘\))l.u‘) ‘_;)LMJOJQOBJ.Ms
0ol 4y yomie s sl o ol g 0 03] (yued
Sl ol S 5 cifin Jlo lagl; 5 Bpae 4l
S onl pogdle 09l oo 2b,lL g JE 9 Jo sloan e
CotS ( Shygr cobl 8y cons ol S o ls
4 Cad Jpame o)l g 6 J5 o)l alde
SIS cehS wbbie 3 PSlebs WS slao L
e g e Jelge aiile Al Julge 5l Sl Jguame
el (2l lacdls 5 los Luls) el 5l L

$




J Aopl Res Plant Prot

VY.

@L—o&fd&ﬁcjbf/ u”L’L(/L)L’Mﬁ J}J ‘_5‘)[&

Cinnamomum zeylanicum ) - ls 4 (vulgaris @ 50 ml/L
Sl om slglen 3 xd JB ek 4 (@ 50 mi/L

woly mals ) J 5 (55, I 0y90 Jsb o s
Lyl y0 oo ploxl oy SO wlal s .(Plaza et al. 2004)
5 0l Oy S (o, Syl (N Vitro) Syl
B. 28 655 2 2Vb sl (SWl05k SIS ged ile (529,
b (Siripornvisal et al. 2009) wssls Lis o045 ;I cinerea
3550 O35 5 ezl «SSue (gl (g, ojlas (2 Bas
2 ol oles 4 WS e g S35 E
Cailes |y B cinerea z,8 o, oJ 5 e S Feo cldale
goad ale) o puilul 5l eslazuwl (Fathi et al. 2013) wo,S
4 inVivo g invitro Ll s o (L ,z 5 oesiadST « S
Wgo (2B Jalse (ogelune w2y 5l g B sk
SrSolr S ese o Zuiby Gl sbas)le
5 SO (2l sl bl .(Jhalegar et al. 2015) oS’ o
1A=V e o Glie 4 iNVIVO g iN VItro Luyls o 255 gy
wols pals 1) eyt JWp cblon Gl s)len
30 6,590 asllas o (Gandarilla-Pacheco et al. 2020)
a5 5L S5k 50 olS paiz 8y o)lae b o9
5 eSS slaygg, a5 0l asciwe B. cinerea gz,
MDY clale oy Sy ) (Sailol Sl i sedlile
de Albuguerque ) wssls HLas oe5 51 (d Juo 50 0,5 oo
L 3l slaioes 5l ol bt 5,0l 5 (et al. 2024
S gt B 5 OB IS, 9,50 )0 aslllas (nl (slaaidly
slagulul o)l Slg>pa wisg Lgl)lS 5 SSue 85, ol
Slom SS9y 2 @9 @l SSue g Jalb glin o)
(Tavakoli et al. 2019) cuisls goud 050 (5,53l g cils
Lippia  olalS Gulol b oad dyerp bslS pse
Mentha spicata 5 (,xd ;o yidg,Se YO- +) scaberrima
Sap ool el ez g8 BB jsb a4 (i 5o g ,See YO - 4)
Du Plooy et al. ) o4 oo J&5p jo dls 5l s (5 lows
Cinnamomum zeylanicum @ 0.5% ) »LS .lul (2009
b anslie o Lyl 5 (s b slo gy b oad ouS 5 (VIV
T Gl B 1y (hlow ey (g ol jlad JWS5 5 o9
Jemniiliy aslllas G 0 (Kouassi et al. 2012) wisls yials
Boslaly oS (g8, (ilisl 5 LgiliylS STy (g golgils 236
Swogs Slo,lil )5 geud Cale c45 (Cymbopogon martinii)
Load dgo b slag il jlos 45 od asuine 5 (o) 2 LLL
95 E8y M 0 G ¥erd (n i ee [ig,llly + Ll

39 (so9ebuns &) ¢ Penicillium expansum Link ;o oss
(Sholberg et al. 2005) sl jge sl B. cinerea «io%
53 Wogae (Aloows 3k 5l o 5l ey Jeilion g 9518
Sl ) Jlay SlSye 5 o o Sapmgy S8
.(Chapeland et al. 1999)

B S8 sla il el sanple) 4 azxg L
Cusgaze )Ll sla Sarug S5 50 Jpame Suils
@ b ASEB 0 p) 5 Glp iRl Glaghy) nlple )l
0055 WS o o] e SIS dguce pslate
oo ol o p)ls ganples Sote Grizman 5 Cwslin 5
ot ST sl 550 0525 al b Jy Bl gn drs
Hhdslre b boges (3503 jeabse 5k 5l cutlsy
37 wDae Wil IS e (005 50 oy & S8
(Vital et al. 2016) 55, o0 jlods 4 !, sbo g,

OB ALS Bras cdle 990 50 canlpd b SIS
Seslitl 39 polej 9 Vb (slaan 3o 5 Cas ) ame (Sl
7B b5 jlow polie badisw 592 (alond Sla 257,18
Sl iz B sl clloy 5l e g e oolaiul @ cons
Srow 215 0 0900 22595 5 551K a8 S (ploend
3 ot iyl 0318 e Fepmal slogiSils
5 Sl a4 4l anny laygiS
oo (55, S spboowds Slge 3 ooliial ¢ lame o

s Jle ,o 5,00l 5l (Laidou et al. 2008) wilosls als |,
@ bwlol bons b Shes Colili b glo gy o5
Sl Sy bome b 5L 5 S0l 9505, o lee
Gl 5 cokS Lis 5 cuiloy Sl e S J5S
(Sanchez-Gonzalez et al. 2010) ol ovel 3¢z Wogie
5 S seliicer e dacile 5 baaygal s (BLS Gilisa gl
5 @oSeed el boal-els bt olaS s
oe! (Talibi et al. 2014) s RSleafs Slowws] sl
5 b gloilel wile alS il sloliblne 5l s
5 Ohlabiny Glp 05 Coom b b S (o (29,5000
Slr Rl plie 4wy e SeS aeoretin ) Sl
Simunkova et al.) Wi colainl St sl 157,
« (Mentha arvensis @ 100 ppm) Ls sl wilul (2022
(Zingiber J..=i; ¢ (Ocimum canum @ 200 ppm) b=,
cols 3l e gylews J S (sl Officinale @ 500 ppm)
b (Tripathi et al. 2004) wlosss Jge goud 9 JWy (59,
Thymus ) péo gl slamilul 45 0005 asuine (5,508 b}

$




OF-HHVOV-\YVF () VYT L;:‘j);ioéf)‘-’d‘)ﬁjlrd&u&j)%

A

0yl30 3 50 ;U 4y mie a5 Jolu o)l lo¥s 0
552 B (sloeidly b 38155 55 9,50 ol 08l w05 m o
2LS e iigs o b 1Sz B 5l colaiwl Wog ools las as
Olise (Liu et al. 2019) o5 Jie DS Saw 5)lS 0
I lrogas )3 35290 (SaD > el Blge g Cagh; wo o
aols b g,lo gime Dglas ool o)Ll iS5z B slales o
sl pla s 2y 9925 ko (SudJo sl slge . cutlas
Jeos asbige Jgloaml (S g 55le 955,855l
Loy 5 5570l 5 4 s ke (sl J3S0ge cu o
S el olse SRl omie Cugh, alS (rizren
5 8l oo 3l Soww; Al e j0 o Ol s cpl 090 o0
Dt Sles 5 Jyama 50455 b bloy 5l o Al ye 0
Soleimani & Mozaffari ) ssi oo @dgin L S Wig, (4l
lslas alad ;5 sl B Ayl 0oy (500 (2020
vk 4 wels lajled boawlie o waxr sla Sy )6
SN (Sogdlas ols oylis ragh cnl bt g oS (5, e
Jsb 5o oF 51 86 olud 5 oS S5 4y Fgsm o)
S9disr O (Sady 5 0gee Al Rl Carge (5,50
D patie 3oLl e o 25 bl a sl (YU jlade 5l as
Shaly (Kea oslaiul 0,90 abolS 1Sz B sl les
2> 5 e Jsb 5 gl i B sl il
Gl o )l 50 ¥ bl Jless a5 a6 S ol ()l e
onl i il o jles plo 4y Cod (6 i <okl fls
5 Ol hite 5 Gugosslanl Guilul 5018 5o il
Lo 0,99 )0 6 inS1E S5 (2B 5l (A6 (Sopwg rals
dons 45 08 Jols K55 ogi glais aw b 5 Sl
Lds cel WMl Jito 5 (ogos gl bl 03,5
Sy € cmeliys e oSl 5T el ales 5l coas
5 prb APl (ael s BB anasl (Jodxe S5 ol
Sayyari ) wad I3l Jsb )3 0900 (139 221 5l 6 T ol
,» Maskoki & Mortazavi (2004) .y oxen (& Garibi 2016
2 oo 0l 5 gl Glaguilul a5 wis S (515 (D
&l 4o Aspergillus parasiticus z,L8 o, S
PSS Gl puilul 0515 il 10 ogue prb gy el
Slo)lil 099 Gl pogdle 1 (o 5 A (ol aslyj,
ogee SIS 5l (A5 SL,5S L (55 2 (St ST Wosee
3,5 s> b, @l (Aras & Usai 2001) accsls
Pl 5 b Soeen el kel AS5g,6

sloxo las 5 Cale aSls 5 55 o (limndsSe o

J Appl Res Plant Prot

ol 5o wBlios ilwo S Jsb )0 oge (Sowg Dol
20 4 prie lagldy (pl &5 0h pasie (pized (o
5B O Silwoye>d 0)50 Jsb )5 ogee 039, VY ()
ogdlay g oo Sl 5l s 0gee CodsS sla bl p (ke
39 SR I Cumilos g 2l Zhe Bai> s lagtdyy 0l
S3lwop>d 093 Job ;0 oge ) jtS )0 13U g 05ee
asllas oyl s b a5 (Oliveira Filho, et al. 2022) wgls oo
Orrml) ogee (il 018 SloF s g B3 oS 5 3550 50
Sl alanwys la)piS bawgs jbps I oS cwl (i,
P o 1) ol Gl o8 b slagSTly cusSle
Oed oo oolaiul Wy ol bogee olbul g giild
S5 L pge plgie 4 ggeme ) lmogee 5l slaidy
p3o w97 Oty S LglylS Jus 55235 pge ails bag)]
dghoe aslid (g L ol (Loslepse 5 s
b b )5l olss s & (SThss <ol b slaidg
ol nlo banlie o JUb slge Joo SUls5 5 Con
Wgdso Foge j9) 4 59 e pliond Slaple;s 5 (saain
oealS ogae o yibs 3l Lol Baw (Palou et al. 2008)
Ol 2 S5ee 5 (SS9 5 0500 039 58y e Sl i
VNS I Sy g e iS5 ol Sl e o el e
> » (Bajwa & Anjum 2007) sas ualS i1, So5els jud
2o b St bt GloiSz)B L el o)l slapge
ao (2B as plem il Lo a4 alS sl il
ssbie a5 ol (GheesT (5 ool wo (2l St
)90 )2 45 Wigh o S Sl p 5l e slags Lo J S
e 9 (S g5t il ym) U1 slo S,
390 0395 (rl 2 45 (b doo (yomadgahr S (85))
g2 siSL Al ol 43,8 plonl 5 01185 15 eolicl
Olnl 5o (D5 oge ceBls 5l e sl lo 10 (258

el o0 i Cd

o ol B. cinerea g a5 6 ,muS S 6l

adgl odle 09d o ogme S oo Cews Gl Ay e gl
Iy ogeo gehaw plod a5 Cowl (pdg) (sloged Cluls  Jols
S9dss ogan axgi BB Gad o Sl Al 50 g wildgy e
oolaiwl as ols lis jiegh opl s .(Promyou et al. 2023)
S xSl cage Wlgioe s b2 5 (BIS; Sl 257 )
oﬁ)lf Lv 090 LS)AM.’ Lhas 09....: 090 u&l.: G..‘Lw u...mlf
W‘Q}S_mca‘sm)).' Q{‘)O oolawl Sjy90 <L|lJ ol.:f 6Lbdjt)l$

$




VYY

@L—ogdayzjbf/ L;’//L(/u//&“”ﬁ J}J ‘_;)L.>

&l Fewlpw
LYY ol oliins ojay jl zyiae dllie o
Lg 9 ML’LSA £e.04 ws)s o)l.o.:) o9 < F-YO-VP--YY

S g ,9iS (Shpals Olids dwwge Jbo coles
JURV VRN ERVIPL SECHU [PSVN IO O R FONAN = SUONS

BT g (Blo gy (wiiges @l 515 1m0 5] 0 Joo 0 S0t
ailasls 18 o5ep sl o a5 i Shle Loy uaige
Dl Joe 4 Slo,08

References

Amiri A, Chai W, Schnabel G, 2011. Effect of nutrient
status, pH, temperature and water potential on
germination and growth of Rhizopus stolonifer and
Gilbertella persicaria. Journal of Plant Pathology
93(3): 603-612.

Anonymous, 2021. Agricultural statistics (report of
horticultural and greenhouse products). Vice
President ~ of  Statistics,  Information  and
Communication Technology Center, Ministry of
Jihad and Agriculture. 307 pp.

Aras G, Usai M, 2001. Fungitoxic activity of 12 essential
oils against four postharvest citrus pathogen:
chemical analysis of Thymus capitatus oil and its
effect in sub-atmospheric pressure conditions. Food
Protection 64: 1009-1025.

Bajwa BE, Anjum FM, 2007. Improving storage
performance of Citrus reticulata Blancomandarins by
controlling  some  physiological disorders.
International Journal of Food Science & Technology
42: 459-501.

Begum ML, Ahmed M, Rahman MA, Rahman MH,
Arfin MS, et al., 2023. Changes of postharvest
nutritional quality and antioxidant enzymes in
‘Haribhanga’ Mango by Aloe vera gel with chitosan
and coconut oil coating during ambient storages.
Journal of Horticultural Research 31(2): 79-96.

Behboudi K, Tehrani A, Hedjaroud G, Zad J, 2005.
Antagonistic effects of Trichoderma species on
Phytophthora capsici, the causal agent of pepper root
and crown rot. Iranian Journal of Plant Pathology 41:
141-146 (In Persian with English abstract).

Biichele F, Neuwald DA, Scheer C, Wood RM, Vdgele
RT, et al., 2022. Assessment of a postharvest
treatment with Pyrimethanil via thermo-nebulization

J Aopl Res Plant Prot

9 0)‘0 (W) o}a 9 s.i;‘) ‘uﬁl; » szlok_;;_m ).ui.v LJ’“SC)b
59850 55wl Job )0 ogen (A5 liogas Lis g
z=l @lae .(Nikkhah & Ganji Mogaddam 2006)

5 ool 5 anapnl L (I 5k 4 (LS sl e
S5 Golem J5S 50 6590 ysb 4 g ee gmb SLS S
Al Fie loge gylo)lil ee Gl g (g s

(Tahmasebi et al. 2018)

in controlling storage rots of apples. Agronomy 12:
34. doi:10.3390/agronomy12010034

Hassani A, Jalili Marandi R, Ghousta Y, 2008. Using
plant essential oils to control gray mold (Botrytis
cinerea) disease of pear fruits. Iranian Journal of
Horticultural Sciences 40: 85-94 (In Persian with
English abstract).

Cavalcanti AL, Oliveira KFD, Xavier AFC, Pinto DSC,
Vieira FF, 2013. Evaluation of total soluble solids
content (TSSC) and endogenous pH in antimicrobials
of pediatric use. Indian Journal of Dental Research
24(4): 498-501.

Caiazzo R, Kim YK, Xiao CL, 2014. Occurrence and
phenotypes of pyrimethanil resistance in Penicillium
expansum from apple in Washington State. Plant
Disease 98: 924-928.

Castro SM, Saraiva JA, Lopes-da-Silva JA, Delgadillo I,
Van Loey A, et al., 2008. Effect of thermal blanching
and of high-pressure treatments on sweet green and
red bell pepper fruits (Capsicum annuum L.). Food
Chemistry 107: 1436-1449.

Chapeland F, Fritz R, Lanen C, Gredt M, Leroux P, 1999.
Inheritance and mechanisms of resistance to
anilinopyrimidine fungicides in Botrytis cinerea
(Botryotinia fuckeliana). Pesticide Biochemistry &
Physiology 64: 85-100.

Chiang KS, Liu HI, Bock CH, 2017. A discussion on
disease severity index values. Part I: warning on
inherent errors and suggestions to maximize
accuracy. Annals of Applied Biology 171: 139e154.

De Albuquerque Sousa TC, Da Cunha WM, Rosas ALG,
Oppelt CQ, Gandra EA, et al., 2024. Essential oils as
natural sources for the control of Botrytis cinerea:
Chemical composition and antifungal effect. Food
Bioscience 62: p.105516.

$




OF-HHVOV-\YVF () VYT Lfﬁﬁjjoéjjdddﬁjlrd&u&jl‘%

\YY

Du Plooy W, Regnier T, Combrinck S, 2009. Essential
oil amended coatings as alternatives to synthetic
fungicides in citrus postharvest management.
Postharvest Biology & Technology 53(3): 117-122.

Fathi Z, Hassani A, Ghosta Y, Abdollahi A,
Meshkatalsadat MH, 2012. The potential of thyme,
clove, cinnamon and ajowan essential oils in
inhibiting the growth of Botrytis cinerea and
Monilinia fructicola. Journal of Essential Oil
Bearing Plants 15(1): 38-47.

Production — Pears. Foreign Agricultural Service, U.S
Department of Agriculture.
https://fas.usda.gov/data/production/commaodity/057
9220 [Accessed on 25 December 2024]

Gandarilla-Pacheco FL, Torres-Caraballo S, De Luna-
Santillana EJ, Quintero-Zapata |, Arroyo-Gonzalez
N, 2020. Inhibitory effect of essential oils on the
mycelial growth of Penicillium digitatum (pers.)
Sacc. sweet orange isolate (Citrus sinensis osbeck).
Agrociencia 54: 209-225.

Jhalegar MDJ, Sharma RR, Singh D, 2015. In vitro and
in vivo activity of essential oils against major
postharvest pathogens of Kinnow (Citrus nobilis x C.
deliciosa) mandarin. Journal of Food Science &
Technology 52(4): 2229-2237.

Jones AL, Aldwinckle HS, 1990. Compendium of apple
and pear diseases, APS Press, Saint Paul, MN. 224

Pp.

Judet-Correia D, Bollaert S, Duguenne A, Charpentier C,
Bensoussan M, et al., 2010. Validation of a predictive
model for the growth of Botrytis cinerea and
Penicillium expansum on grape berries. International
Journal of Food Microbiology 142(1): 106-113.

Kouassi KHS, Bajji M, Jijakli H, 2012. The control of
postharvest blue and green molds of citrus in relation
with essential oil-wax formulations, adherence and
viscosity. Postharvest Biology & Technology 73:
122-128.

Laidou 1A, Thanassoulopoulos CC, Liakopoulou-
Kyriakides M, 2008. Diffusion of patulin in the flesh
of pears inoculated with four post-harvest pathogens.
Journal of Phytopathology 149: 457-461.

Leadbeater AJ, 2014. Plant Health Management:
Fungicides and Antibiotics. Encyclopedia of
Agriculture and Food Systems. 4. doi:10.1016/B978-
0-444-52512-3.00179-0

J Appl Res Plant Prot

Liu J, Yang J, Zhang H, Cong L, Zhai R, et al., 2019.
Melatonininhibits ethylene synthesis via nitric oxide
regulation to delay postharvest senescence in pears.
Journal of Agricultural & Food Chemistry 67: 2279—
2288.

Maskoki A, Mortazavi SA, 2004. Effect of Carum
copticom and thyme essential oils on Aspergillus
parasiticus fungi growth control on pear in cold
storage. Journal of Science & Technology of
Agriculture & Natural Resources 8: 207-215. (In
Persian with English abstract).

Monroe A, 2009. Integrated pest management for
Australian apples and pears: NSW Industry and
Investment Management.
http://www.dpi.nsw.gov.au/_data/assets/pdf_file/000
9/321201/ipm-for-australian-apples-and-pears-
complete.pdf [Accessed on 13 August 2015].

Nunez L, Aquino MD, 2012. Microbicide activity of
clove essential oil (Eugenia caryophyllata). Brazilian
Journal of Microbiology 43(4): 1255-1260.

Oliveira Filho JGD, Silva GDC, Oldoni FCA. Miranda
M, Florencio C, et al., 2022. Edible coating based on
carnauba wax nanoemulsion and Cymbopogon
martinii essential oil on papaya postharvest
preservation. Coatings 12(11): 1700.

Palou L, Smilanick JL, Droby S, 2008. Alternatives to
conventional fungicides for the control of citrus
postharvest green and blue molds. Stewart
Postharvest Review 4: 1-16.

Pierson CF, Ceponis MJ, McColloch LP, 1971. Market
diseases of apples, pears, and quinces. In: Rose DH,
McColloch LP (eds). Agriculture Handbook,
Agricultural Research Service, U.S. Department of
Agriculture, Washington, D.C. Pp. 1-96.

Plaza P, Torres R, Usall J, Lamarca N, Vinas |, 2004.
Evaluation of the potential of commercial post-
harvest application of essential oils to control citrus
decay. Journal of Horticultural Science & Biotechnol
79(6): 935-940.

Palou L, Silanick JL, Usall J, Vinas I, 2001. Control of
postharvest blue and green molds of oranges by hot
water, sodium carbonate and sodium bicarbonate.
Plant Disease 65: 371-376.

Sanchez-Gonzalez L, Chafer M, Chiralt A, Gonzalez-
Martinez C, 2010. Physical properties of edible
chitosan films containing bergamot essential oil and

$




\Y¥

@L—ogdayzjbf/ L;’//L(/u//&“”ﬁ J}J ‘_;)L.>

their inhibitory action on Penicillium italicum.
Carbohydrate Polymers 82: 277-283.

Sardella D, Muscat A, Brincat JP, Gatt R, Decelis S, et
al., 2016. A Comprehensive review of the pear fungal
diseases. International Journal of Fruit Science
16(4): 351-377.

Sharifi K, Naeimi S, 2022. Biological and chemical
control of strawberry gray mold disease in
greenhouse. Biocontrol in Plant Protection 10(1):
155-167.

Sholberg PL, Harlton C, Haag P, Lévesque CA,
O’Gorman D, et al.,, 2005. Benzimidazole and
diphenylamine sensitivity and identity of Penicillium
spp. that cause postharvest blue mold of apples using
B-tubulin gene sequences. Postharvest Biology &
Technology 36: 41-49.
doi:10.1016/j.postharvbio.2004.07.011.

Siripornvisal S, Rungprom W, Sawatdikarn S, 20009.
Antifungal activity of essential oils derived from
some medicinal plants against grey mould (Botrytis
cinerea). Asian Journal of Food & Agro-Industry
Food safety S229-S233.

Spotts RA, Sanderson PG, Lennox C, Sugar D, Cervantes
LA, 1998. Wound healing and staining of mature
d’Anjou pear fruit. Postharvest Biology &
Technology 13: 27-36.

Talibi 1, Boubaker H, Boudyach EH, Aoumar AAB,
2014. Alternative methods for the control of
postharvest citrus diseases. Journal of Applied
Microbiology 117(1): 1-17.

Tavakoli SA, Mirzaei S, Rahimi M, Tavassolian I, 2019.
Assessment of peppermint, clove, cumin essential
oils and silver nano particles on biochemical and shelf
life of Citrus limon (L.). Indian Journal of
Biochemistry & Biophysics 56(4): 269-275.

Tripathi P, Dubey N, Banerji R, et al., 2004. Evaluation
of some essential oils as botanical fungitoxicants in
management of post-harvest rotting of citrus fruits.
World Journal of Microbiology & Biotechnology 20:
317-321.

Tsegay D, Tesfaye B, Mohammad A, Yirga H,
Bayleyegn A, 2013. Effects of harvesting stage and
storage duration on postharvest quality and shelf life
of sweet bell pepper (Capsicum annuum L.) varieties
under passive refrigeration system. International
Journal of Biotechnology & Molecular Biology
Research 4(7): 98-104.

Vital ACP, Guerrero A, De Oliveira Monteschio J,
Valero MV, Carvalho CB, et al., 2016. Effect of
edible and active coating (with rosemary and oregano
essential oils) on beef characteristics and consumer
acceptability. PloS One 11(8): p.e0160535.

Wang Y, Liu Y, He P, Chen J, Lamikanra O, et al., 1995.
Evaluation of foliar resistance to Uncinula nacator in
China wild Vitis species. Vitis 34(3):159-164.

Xiao C, 2006. Postharvest fruit rots in d’Anjou pears
caused by Botrytis cinerea, Potebniamyces pyri, and
Sphaeropsis pyriputrescens. Plant Health Progress..
http://www.plantmanagementnetwork.org/pub/php/d
iagnosticguide/2006/pears/. [Accessed on 13 August
2015].

Yamaguchi I, Fujimura M, 2005. Recent topics on action
mechanisms of fungicides. Journal of Pest Science
30: 67-74.

Zeng R, Zhang A, 2012. Postharvest quality and
physiological responses of clove bud extract dip on
‘Newhall’ navel orange. Scientia Horticulturae 138:
253-258.

Zhang Y, Fu Y, Luo C, Zhu F, 2021. Pyrimethanil
sensitivity and resistance mechanisms in Penicillium
digitatum. Plant Disease 105: 1758-1764.



