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Mechanical Wounds on Imported Apples and their Effects on Natural
Infection with Rot Fungi and Laboratory Detection of Toxins

Zahra lbrahim EI-Gali  Emmad Fathala Saleh

Postharvest diseases are of great importance to fruit after harvesting. Therefore, this
research aimed to study the effect of mechanically puncturing imported apples on
their degree of contamination with postharvest rot fungi. The Red Delicious and Gold
Delicious apple varieties were used in the study. The mature fruits were punctured
and stored in an incubator and on a laboratory shelf until the onset of symptoms,
while the control fruits were stored without wounded under the same conditions. The
study demonstrated that occurrence the rotting only on wounded fruit The results of
the isolation from infected fruits showed that infection with the fungi Penicillium
expansum causing blue rot, P. citrinum causing green rot, and Rhizopus stolonifer
causing soft rot). P. expansum was the most prevalent fungus, accounting for 75% of
infections, with the highest infection rate (36.8%) observed in the Red Delicious
variety. Furthermore, P. expansum and P. citrinum were found to produce toxins
under the influence of ammonia vapor in the culture medium.

LS W adlo 22 Lapdsy Ll Lganb 01 30 Uy a7 of ool LIS
Slslaty Osleall T Tolie Toas dasy iyl Slandl o Wil iy 580 5l

(Evans, 2005) asadt L) e W) o) dliaill Lt as§ jany ns™)
3l g TS Tod Lty dalalt «SToll (3 8l 3yl anlll 2000 wlgndl 3 ik
OLYeall Gl AL el Jodl e il el piad) wlbile cais)) oL
ingd e 35 g 8sad Jalsall suafy (Barkai-Golan and Paster, 2008)
22l Sl (a5 o o all s Lgn (3ly Spadl) Bl 575 0LasY L)
corsl) e P e s seb Lo o 31 elsss Slad) el
oy sl ks L s 0 %30 1) 25 . T ol (1984

daudll

Rosaceae u3)0) w4 oz 2506 (Malus domestica) Apple
Red Delicious ¥ cuiled cpinall gl e cdladl 3 SLo e el o
et ssaett 305" s 21 Lol ) L) Golden Delicious sl 5f L2031
db ety 1996 el g bA42000 Adl o L st ik (2008 cp13)
ph 3 B17455 ) Y 3 Y Jals ¢ 2000 s g (620000
Ul ime (FAOSTAT, 2024) 2022 »wi 3 .410.085 ¢ 2013
Gl e 3 il @ ald) GbU (3 OleslST 3 LIy S (o) da gt


https://doi.org/10.63359/sv02ds55
https://www.google.com/search?sca_esv=d6fe0468eec8fb8b&sxsrf=ANbL-n4WzShXdyr_HDh3j5WnUK8GHPDyeg:1775724434923&q=Faculty+of+Education.Omar+Al-Mukhtar+University&spell=1&sa=X&ved=2ahUKEwjyj6aBseCTAxVLTKQEHRgvFtcQkeECKAB6BAgREAE
https://www.google.com/search?sca_esv=d6fe0468eec8fb8b&sxsrf=ANbL-n4WzShXdyr_HDh3j5WnUK8GHPDyeg:1775724434923&q=Faculty+of+Education.Omar+Al-Mukhtar+University&spell=1&sa=X&ved=2ahUKEwjyj6aBseCTAxVLTKQEHRgvFtcQkeECKAB6BAgREAE

Tlons Lgoge® Li2Sh O Ol ady Aumelall Lo o Lagdlhy 3y50lt z Uil U o 2SASKL 29 301

OlsY O fad s Jaded ey 1(1) S

gl e Penicillium ol sl Sl 3,05 4} olahdl) jae o)lsl
plall ) s 3y JUW Loyt @ Patuling Citrinin ey
Andersen et al, 2004 ; Larous et al., 2007 ; Abramson )
gl Al U e it pd AU Ll coagna (et al, 2009)
Joall @ 0LVl Sk Bpmndall LYW Lty cmiadl 2l (a0 )
iy Ll e Tl wlld T wudy ol Llo) ST Lgl wady

LS Ll (3 ) ) e 305

Lty s1sh

Sl s

AoV (Red Delicious) ~¥ sedl oLl oo i Jld Sle o ¢
5 @y o IS 56 Juas sl 2 3 U 2Ll (Gold Delicious)
(28) ety ot o Lty sl T )5 L

gl Al U (2) S8
el st
Jebe el Y cdedy (opmids 5L %010 g)ld STl Jglons Tondawr Ll it
Sl s 3 o Loy 00,5 o3 (s (36 2ol et ¢ ¢ (-3 JS08) oied
A el i) 1) e ally 8l Amled g Sdl) U1 ) 280
(-3 452)

oy Lasbam da Lol U ol gl Bl o) o sladl da Lo oll et
sladl dw b obks o3l ay (Vinds et al, 1998) 5.8 wslasl slus s
«Fusarium  spp. Aspergillus  spp.  (Alternaria  spp.
Mucor Rhizopus spp. «Penicillium spp. Geotrichum sp.
Jl BLo) ((Bhale, 2011 ; El-Gali, 2016) Sclerotinia spp. s spp.
o gy U e Aspergillus spp.y P. expansum g\l sery fonos
in a ) AR il Tk (Abdullah er al, 2018) 231 a5
s Ll o as o ol ladll Bolig ade 2301 SLg U sad Tomtin Ll Uanes
Lgpadl s N ks oy a3yl o) 4] Lol s oo Lelisg Uy Lesdy g
g 1 Sl s Lo b S baaSly gy mael) (a8 — i) 2l
(1984 (s Loy LSS anliatl s ity Lk Fs ol 3,020
JH @ sl e L) ) ey oW ol o U dlalsy el (S ias
sl oYl J= @ oY1 e el bius el of s dlaslss 5, il
LY el o ) o 80 T L s aloY) jslary oW 5ol diles Yo
(1J88) aldy Bl g s

ol e el el ) ie il U e 2kl 0LV oal
Sadll gyl o el V1 ind) (1984 ¢y )) Rhizopus stolonifer
Jedl Ui @ o 3 (2000) 0557y sylhs dome U Penicillium spp.
(2008 (1) LaoW Al JU e ol il ol Botrytis cinerea
DU alo) et gaT auls @y (Chatage and Patil, 2019) ~¥1 -,
Penicillium  expansum L e codl GV il o oL
Ul alel QL er al, (2014) juaf us (Abdullah ef al, 2018)
gl i ek cwds Mucor pirtformis i\

S Gl Lol & gl 53 adan ppal] Bl DL LA OB pgendl lan L
Sltiag Jgatl o (2020 (Jubly o) Joadl & S Lwg OS2l 4d
Leams OF oo ¥ 805 sl olonith o n ciotall Dslis (2006 005,575 55lo0)
s el aln s Rl Sl a5 pyed adisy ASG py Lek
oA bl 1) il 2y Mycotoxing & bill peadly dyhs o Lty
sy ) Ol ol OLY) Wl e sl o 20 s e
Aspergillus fo psad) 2zl Uil 2loW Aidl B 25, (1993
Moslem, et al,, ) Penicillium spp. .. ¢yl (A. niger Havus
(2013

Libyan Journal of Ecological & Environmental Sciences and TeChnolOgy............cvvevees wovveveevereeeevreeeereeveererenn. pprreraneraes A-T7



2026 @lla 5

Vol. & No. 1 April, 2026

sl e s Jeed @ LS colhall plily sedl b WU O G o Bl
oY dapt tlanly JydS U Gl o or 58 ot aid B i e (bl
(Sl el e Ay g A Bl el i RIS il ) Sl
Barnett and Hunter, 1998 ;) saualt sl e Tolaa) B2 ol

(Kidd eral, 2016

gl S s
S st @ ol 7 50 % 25 5 amys 3 PSA e bl ¥l o
Lo Jghe BB o elat S 3 iy e o Ll ey olad e
o e sl slbs/ L 2 Juas %25 ;55 (Ammonium hydroxide)
b o 2 ol aalad aliles 3 W0 7 -4 5l lad ) cuely (Parafilm
T s oL 320 0din I LB adle éy (ol 3 alalas 705 (odnn

.(Saito and Machida, 1999) psedi 2] e Jos bl 0y & s

el Jeems

o) i ls 512l 5l e BLoW) A oyl L) e 3allall 1o i
o DUl el OGlisanl ¢ s Wb wblis (S e 5l IS pidn 2aad
i (@ly Ll ads s @ LBl uld) wlal di b plisanls (Gle ) Oy
B> b Lk sl el o dall Bl oy (5ol AAAL) ol B Lens
i ol #3233 [ bl o i) 5713 Bmls g et ) (3 il
ied Sl ¢ 157100 x (5,02l LIS Gl + i) Gluns) 5Ll 2LoY)
(S jladh sue + ol Lgole b g1 jLadl sue) :Eslabl adlt jagb i unls
100 x

Percentage Angle = Jyur oo i) s dI apdl ol s £
o B Co Stat zabyl plascal Lol L},‘;Arcsin\/Wntage
D01 apald ot e SNl olla e

P ey

b g asladl dlelad 3 Ll G Gy ) Ll Je s s Al e
oo 0530 dayg Olad) (3 pamedl o ol D g dn L es Bl gl 350 Al 2ale
Sl g 2l seb o 055 Bl S Jaall Bl B 3 ) e )
B gl Al O 3 el mhae e b dasl Atle gblie aa e el
(6052) 5T goxs

il il Jg a5 31 ot sl (6) 4K

Sl Sy pll ke jgm g B8l i 3 e BT S0k clelidly L o) S35
(7 J85) Al ol ol 314 () A 15 sy 35 2l 2l ) ST

! ey )LE 1 ol 85l dodne daghe )LE :E(S)Jf-&

Sl et

Canaty Jasl Bl 23 3 ) oy (4 JS) ol s 0lady ¢ L) et
candy o G Op e AT U il 2o jueb g dngd) da Sl
(oA ISe) ol b

HALES B Oy M 1 dgy2 o) dsline 1T Ol 3 el i 1(4) U

ey L3

aeshill V1 cad a5 B s I (5 508) Ll e alall bl bl
il BT AW il sl el ¢ sy aids 3k %010 [STls” i) Sl 3
G aball el iy (-5 S) G o s 0S5y i By s cmins
Potato Sucrose Agar iy (blladl ol S0 dan gl Jo g0 BB
S5088) ol 7 =5 5l 2424 50 waps 3 ity (ab/alsd Jass (PSA)
(=

Sl g w10 il Blan U T il e i 2(5) S0
PSA L}c éaﬂ\ \_,g.‘.a; 1> il

e st ailas ga T o5 BLBT ) alall el Y1 e el a el lped) i
St o il A Bl Sl penid e Jgamll PSA 341 Lol

Libyan Journal of Ecological & Environmental Sciences and TECNOIOY..............ovovveveveerveevereeeeeeeceeseeseeeeeoervaeeees s v A-78



Tlons Lgoge® Li2Sh O Ol ady Aumelall Lo o Lagdlhy 3y50lt z Uil U o 2SASKL 29 301

Penicillium citrinum i -1
09 05 M (39 kel DLl (3l sl 05 055G (U Bomgae §anid)
Metulaed) cLbeeidl 53 . a2 il G o srannd) Oy (81 sl 5amsl
S o3 By S ek of g STl apsl LSl iyl f Phialidesdt o alb
(10£2) S

i PSA it gl do Y1 dall Llad sl 10 9 1:(10) s
J]d-ﬂou D)\jﬁ ) ) ‘40X dwdndl J.h.ﬂ\ g_,.:f\f'v'

Penicillium expansum i -2

Tael @) oy SN 8 Bpe ol Aoz B2 Bl oLy sadl Gap eyl
i Metulaedl Wewidl 53 Gl e Cols 5500k Az Bodas
IS aglan o a8 @l -l Las S asisent Phialidess caisland
(1152)

- 1!
i PSA cdalh bawgt o 3y dslly Llas sl 1o 9 1:(11) s
J‘d&u D)uﬁ ) 3 40X Gt o4 J!dﬂ\ Wﬂf

Rhizopus stolonifer & -3
el a5 SPOrangiall elssw sy dhds iles Al sadl dage dsy
(s xE pshedly ede olal usg Rhizioedd Lol clse.

Skl DLl g g el b ) N 2ty il B Y1 paalls Lall L) i
B

M e el e ddlet Sy el e By ) o ool (T) S
Olad! (8 opedly ) o0 e\:vi 5 un )-5-&91) }?9\ ndinall o C\.é;.“

Jb Sl ey B0l s pshadll (3 el o ke (208 Lol pend Loy
2l Sl Sl e ng Lais (5Y Lo a5 3,08 By (18 IS05) 352 5Le 2l
(—-845%)

Sl g 513 (2 s 5 el o gl Wy e o 211 1 (8) S
o PN 1 el el B ol Bl s 3 ) (i e L

(OU5) Joalt & L

ol 5

cypdly Jall
ol Dbl e 1l B s Sl L) n Jjall gl gl

Libyan Journal of Ecological & Environmental Sciences and Technology..........ccccevees wevevnieivieeieiirsrieeeene [ A-T9



2026 @il 5

Vol. & No. 1 April, 2026

P. expansum 5 P. cItrinum o\ esies 15l 3 ol b>y) o il

(1352)

P. cirtinumy P. expansui ;i) o eas 1615 04 i 1(13)JSs
pyond) 35y e AV s J2 6 o f PSA Loy Le

a3l

it sladt e L oliel Lao¥ly w1 ALl itead By 1 L) Lo 2l i
«R. Stolonifery (P. citrinum P. expansumm <\ i\ Laws 3005 &
el 3B s Dol L od g ek Ll e Blo] (6T i § e 3
Cladosporium (Alternaria spp. «Penicillium spp. <l bill 34y
Oyl Sl P U e Aspergillus spp. «Fusarium spp. spp.
(El-Gali, 2016 ¢ 2008 (w1 ¢« 2006
o B Oladl s by o o1 5 e s Sl e g f 0LV gl
oA seb i ol gimy (Ce10-5) Laali 5 s 3 el e 2T baysels
Al dd) Sl blasy sadd (Cp24) a5 A days 1) Olad) 3 L s
e Bl o iS5 e dela 3 G bl OF LS OLadd ey gl
O AL BLYL Ghill e sodl j5eb o asley ¥ 5l S el (S
o Sud g asOSl a1 e oleW ads g o dels g Hlis
Bl Amys (O 5L G 3w bl Cb I ikl Vs Ll e )
(1984 (srt) Lo aais
P i i ¢ e AW U e wile Pencillium i) obls) <o
ol Penicillium 41 of <zl anlas F (ke MU e expansum
¢ 2008 (S ¢ 2008 g1y shier) adisz Tlisl b oy bislias axy Lal
.(Palou et al, 2022 ; Larous et al., 2007
U e gl aall ol R stolonifer iy A U o] bl el
R B e (ol ool ) ie (28 WLoW 2 lidl U 2,5 el Bl g
ol L i o8 Loy wjesnt (Kwon and Jee, 2008) stolonifer
i 68 L 3 23 B 15 1) AL Loy 5,081 51 gl 3
JE dlss I ajdadadly S0 Sl £l e 3 4,08 S5 wmp G

o 05 Slesat 3 Lin (OB e @ gid sk Sporangiphorel)
(12K) Sl ot 39S aldt BT 2V (54 L b olual

st olal 1o PSA (slall law sl s (ool oaall alad sl 000 (12) s
Saill Ol gy 12 Al (S 13 AOX raddl f i) (ST i

Lol &

b s A Gial) e ST il s OF (10 gdr) & B9l el 2
Sl Jlam Y ol el Qi) Gl ¢ 10.1% oS’ uy 36.8%
LagdS e o BE e oVl a1 il G gsme BV 2y

)\Aﬂ\ k5L" Rdal) d-Lud) s Ja...:,:.ﬁ :1Jj.\:,-

ol Il il Alalalt

Ob 0Ob daledl U
10.1(18.53)a | 36.8(37.55)a iy 21 L)
9.3% 33.1% %1 xs LSD

12 caaledt (U sue
12 ti0g 21 Ll sus

P Bl e By bkt 3 i Byl obbdl gaat OF (2) Jodl o
Pootey 5N sl o Lz 75 cal b as sl expansum
A %013.9 5 %111 cal b aws 5§ R Stolonifer, citrinum

Lo
Ugsaht Ol sladll jpglalt des 129k
(Y0) pekdt A Gkl jlelt sue Shdll
111 4 P. citrinum
75 27 P. expansum
13.9 5 R. stolonifer
(54 36 sl L) sae

e}o.wj' M)L&?\
Sy pgandl 2l o 508 U Bgpald Sl o g Of sl 2l S e
ol s aladl 3 Ol B)lae Liss) lsd oadl dny Laiels O i 3 e

Libyan Journal of Ecological & Environmental Sciences and TECNOIOY..............ovovveveveerveevereeeeeeeceeseeseeeeeoervaeeees s v A-80



Tlons Lgoge® Li2Sh O Ol ady Aumelall Lo o Lagdlhy 3y50lt z Uil U o 2SASKL 29 301

(Bl W) bbb sl g il Lol 21l (1986) .z cans el
27

Al Sl tie = Obeal sga Wi — Sl o1l (1984) o (gl
(Gl 53,8) il

imehan =3 s¥1 SV e Jpold Bl Bl £g00 2Ll L(2008) L JLee ol
Al Al Y

Je e miliz 1815 plaseral ALl U Olael 2l (2008) L onl 585 ¢ QU
A11-97 20 slall Jsd ale ppasally pped SO aylS” =S
https://doi.org/10.54172/mjsc.v20i1.827

ub\jj (1993) Alllae sl 4&5},&‘; (WSle b, n;;\:.hj (M s (>
imi05609 lan WS s dnks oL

Bl Al U 3 B i (2000) . Jgiab agry gntd) (3o ¢ Ll gyl
24l O BB, Al LS wady by (3 3 kdl) 0Ls e il
A3-7

G o Sks Ly S (2020) L onl) 585 QU ¢ g sarle ¢ Sl
igsd) Al (Arachis hypogea L) gssdl Uil oo cniio sk
400 =392 :(3)7 el &ymd)

Abdullah, Q; Mahmoud, A. and Al-harethi, A. (2018).
Isolation and identification of fungal post-harvest rot
of some fruits in Yemen. PSM Microbiol., 1(1): 36-
44,

Abramson, D., Lombaert, G., Clear, R.M., Sholberg, P.,
Trelka, R. and Rosin, E.: (2009). Production of patulin
and citrinin by Penicillium expansum from British

Columbia (Canada) apples. Mycotoxin Res.,
25(2):85-88. https://doi.org/10.1007/s12550-009-
0012-4.

Andersen, B., Smedsgaard, J. and Frisvad, J.C. (2004).
Penicillium expansum: consistent production of
patulin, chasetoglobosins, and other secondary
metabolites in culture and their natural occurrence in
fruits products. J. Agric. Food. Chem., 52: 2421-2428.
https://doi.org/10.1021/jf035406Kk.

Barkai-Golan,R. and Paster, N. (2008). Mycotoxins in
fruits and vegetables. Academic Press is an imprint of
Elsevier. 395pp. doi:10.1016/B978-0-12-374126-
4.X0001-0

Barnett, H.L. and Hunter, B.B. (1998). Illustrated genera of
imperfect fungi. 4th ed. APS press. 218 pp.

Bhale, C. (2011). Survey of market storage diseases of
some important fruits of Osmannabad district, India.
Science Research Reporter. 1(2):88-91.

Cardoso, P.G., De-Queiroz, M.V., Pereira, O.L. and De-
Aratjo, E.F. (2007). Morphological and molecular
differentiation of the pectinase producing fungi
Penicillium expansum and Penicillium
griseoroseum. Braz. J. Microbiol., 38: 71- 77.
https://doi.org/10.1590/s1517-83822007000100015

(El-Samra et al, 2003) 5V oy hdll o 02 1 B5lin b 5,081 G
crinall e Busg adisdl ol ki)l gn Bloy) des 3 b Jeewd dnlll ey
Lsh ablel &l Ll e i) sl Ools) 3 gl sy LaeWly LAY
By Zld Sl e il sas ot ) s LT Moslem et al (2010)
8o @ 2l bill mens iy jlell a2 afladd ) A e
Sl Al gl sl e a8 O3l ) obkdll o¥ie c OV sge
.(Lima et al., 2003 ; Cardoso et al, 2007)

Al Slks Lnlol s 3 dele ) sdlly ) b £l U sl 3 pisa
Ay ) A e Lt QIR Oy bl U e duls 3 Al gl LaLad
Sl R stolonifer o) oy o ¢ P. expansum il Loy ezl
Cinzy (iflbll AeiW) (23S s Bgien i) Al (3 Jadll dits o o) a2
Petrasch et al, ) ol i anglis e 508 akasy eV 5] 33bj9 cimenniY)
ST il S8y slly eadl (3 3L e k! (3 WO L3yl ) BLs) (2019
(Mohmed, 1999) 5,41 3 Lyéy il blad

S sl Wb P catrinumy P expansuim e O s dmdl s
B)EE a1 Sl (ol g ST 05 1) Latsl3 00 s 3 e (sl ol 5]
e Larous et al. (2007) il able mls lsll a8 15 daladl 3 050
LS 2l U 3y asdl @ Patulin ew 5130 wbany P expansum il of e
Penicillium i) ¢s1 o jaadl 35 4 Moslem et al (2013) L
- S Lyl @ Penicillic acid (Patulin (Citrinin g #45) Je spp.
Py P citrinum iy mlall L) e candl a8l g of (S&
poaed) Of SLablll ams &85 o (psandl 2 o LgdST8,08 1) Expansum
slad de Lt Jlds s el & Tl OF (S el ey Bzl
(638 dkill pgadi ofy ((Andersen et al, 2004 ; Frisvad eral., 2006)
P Bbly (ST sl pliply il jamll Al Sl sl U
of 4 (Embaby et al, 2015) 15Ul jld ;0 Sad g Sbgably dygianl
White et al, 2006 ; Di) Cilee Sy ool J) spm 26 il o DYl
(Conza et al., 2007

Lo

Sl o @ bkl oy (ol il 2o b ) md OF Gl o iy
TP, expansum i) 0 . 0leNl Ol g5 op cilS 2y 21 L) s
dLBLo] olad @ sagmgdl L) o gl cilS il 2loYl Oy dogry ol Jadl
S oY ek 2B oW A e )k AW AU U G el B ls S
LS ((p24) oladt 3 Lt ae 5,8 (%210 =5) Juall 5 Gaps (3 3y 21 Lol

P. citrinum, P. expansum . jai) 506 S50 g 3 psacdl 28
ol sy Jo 55aST ST O UL Laaelsh 04 it paad 2] e

o G 5 OY bt ol sl Ll e s 2l o il e sl
dl 8Ll daise 3l 2> By Rsed) S O Sab 3 L g (il Lalo|
S sy ) slasy oYW e Baglih 3 6550 AV Pl i sl 530
RO YWRICE SIS JPIVIPS (REHON]

iy S

s g iy ol Vs LAY sl de e IST ) Jpose K2

:c‘r\}\

Libyan Journal of Ecological & Environmental Sciences and TeChNOIOGY..........ccccueeens woveieirinieiirieeseieeieeeiaps sy e A-81


https://doi.org/10.1016/B978-0-12-374126-4.X0001-0
https://doi.org/10.1016/B978-0-12-374126-4.X0001-0

2026 @lla 5

Vol. & No. 1 April, 2026

Lima, V.M.G., Krieger, N., and Sarquis, M.M.l. (2003).

Production of lipase by Penicillium
aurantiogriseum. Food Technol. Biotechnol.,
41:105-110.

Mohamed K.S. (1999). Postharvest studies on newly
introduced peach varieties in the North West region
of Egypt. M.Sc. Thesis, Fac. of Agric. (Saba-
Bacha). Alex, Univ. Egypt., 148pp.

Moslem, M., Abd-Elsalam, K., Yassin, M., and Bahkali, A.
(2010). First morphomolecular identification of
Penicillium  griseofulvum  and  Penicillium
aurantiogriseum toxicogenic isolates associated
with blue mold on apple. Foodborne Pathogen and
Disease, 7(7): 857-861.

Moslem, M.A., Yassin, M.A, El-Samawaty, A.M.A.,
Sayed, S.R.M. and Amer, O.E. (2013). Mycotoxins-
producing Penicillium species involved in apple
blue mold. J. Pure Appl. Microbiol., 7(1): 187-193.

Palou L.U., Sall, J., Smilonick, J.L., Aguilar, M.J. and
Vinas, I. (2022). Evalution of food additives and low
toxicity compounds as altrenativ chemicals for the
control of Penicillium digitatum and Penicillium
italicum on citrus fruit. Pest Mangm. Sci., 58: 459-
466.

Petrasch, S.; Silva, C.J.; Mesquida-Pesci, S.D.; Gallegos,
K.; van den Abeele, C.; Papin, V.; Fernandez-Acero,
F.J.; Knapp, S.J.; Blanco-Ulate, B. (2019). Infection
strategies deployed by Botrytis cinerea, Fusarium
acuminatum, and Rhizopus stolonifera as a function
of tomato fruit ripening stage. Front. Plant Sci. 10:
223.

Saito, M. and Machida, S. (1999) A Rapid Identification
Method for Aflatoxin-producing strains  of
Aspergillus flavus and A. parasiticus by ammonia
vapor. Mycoscience, 40: 205-208.
http://dx.doi.org/10.1007/BF02464300

Vinds, I.; Usall, J.; Teixido, N. and Sanchis, V. (1998).
Biological control of major postharvest pathogen on
apple with Candida satke. I. J. Food Micraobiol., 40:
9- 16. doi: 10.1016/s0168-1605(98)00009-9

White, S., O’Callagham, J., Dobson, A.D.W. (2006).
Cloning and molecular characterization of
Penicillium expansum genes up regulated under
conditions permissive for patulin biosynthesis.
FEMS Microbiol. Lett., 255: 17-26.

Chatage, V.S. and Patil, M.B. (2019). Market storage
diseases of some important fruits of Latur District
(M.S)) India. Int. J. Recent Scientific Res., 10(10):
35429- 35431.
.doi.org/10.24327/ijrsr.2019.1010.4098

Di Conza, J.A., Nepote, A.F., Gonzalez, A.M. and Lura,
M.C. (GTG) 5 microsatellite regions in citrinin-
producing Penicillium. Rev. Iberoam. Micol., 24: 34-
37. doi.org/10.1016/s1130-1406(07)70007-4.

El-Gali, Z.I. (2016). Isolation and identification of fungi
associated with fruits sold in local markets. IJRSB.,
4(11): 61- 64. d0i:10.20431/2349-0365.0411010

El-Samra, I.A., Hussein, S.M., Shama, S.M. and Alawami,
A.M.Y. (2003). Effect of postharvest fruits-decay
fungi on newly introduced peach cultivars in healthy
and diseased fruits. J. Adv. Agric. Res. (Alex.- Egypt)
8:19- 33.

Embaby, E.; Hassan, M.K. (2015). Decay of guava fruit
(Psidium guajava Linn.) quality caused by some mold
fungi. Int. J. Agric. Technol., 11: 713-730.

Evans, G. (2005). Apple grow. New Zealand-Australian.

FAOSTAT (Food and Agriculture Organization Corporate
Statistical Database). (2024). Libya-apple-production.
www.fao.org

Frisvad, J.C., Smedsgaard, J., Larsen, T.O., and Samson,
R.A. (2006). Mycotoxins, drugs and other extrolites
produced by species in Penicillium subgenus
Penicillium. Studies in Mycol., 49: 201-241.

Kidd S., Halliday C., Alexiou H. and Ellis D. (2016).
Descriptions of medical fungi. 3™. Newstyle
Printing, Mile End, South Australia 5031, 278pp.

Kwon, J.H. and Jee, H.J. (2008). Occurrence of Rhizopus
soft rot on apple fruit caused by Rhizopus stolonifer
in Korea. Res. Plant Dis.,, 14(1): 57-60.
DOI:10.5423/RPD.2008.14.1.057

Larous, L.; Hendel, N.; Abood, J. K. and Ghoul, M. (2007).
The growth and production of patulin mycotoxins by
Penicillium expansum on apple fruits and its control
by use of propionic acid and sodium benzoait. Arab
J. of Plant Protec., 25(1): 123- 128.

Li, J., Gaskins V.L., Yan H.J., Luo Y.G. and Jurick W.M.
(2014). First Report of Mucor Rot on stored ‘Gala’
apple fruit caused by Mucor piriformis in
Pennsylvania. Plant Disease, 98(8):1157-1157. doi:
10.1094/PDIS-02-14-0149-PDN.

Libyan Journal of Ecological & Environmental Sciences and TEChNOIOGY.........c.cucuvriieuiriieicirirseeeeee et A-82


https://doi.org/10.20431/2349-0365.0411010
https://en.wikipedia.org/wiki/Food_and_Agriculture_Organization_Corporate_Statistical_Database
https://en.wikipedia.org/wiki/Food_and_Agriculture_Organization_Corporate_Statistical_Database
http://www.fao.org/
https://doi.org/10.5423/RPD.2008.14.1.057
https://www.researchgate.net/journal/Plant-Disease-0191-2917?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1007/BF02464300
https://doi.org/10.1016/s0168-1605(98)00009-9

