AERT )V o o/ VAN JUo/Y 0)lesd /) + s/ (55,9l qmtitee Colisdiod dlono

AAER

oo 19 5 (93 i goud (5 3L 308 3 (oo g (K9 38 S ylowi (w5 3
“dir s 4is b

OleS bl canb @lie g (65,5l Slidios 35 10 (65 glicS cwdige g b Slidiod Lidu el )5 o Jo s 005, LG *
HLaly «CYFOYVIVYAF o ali YEAVYO-FFD .o .o (lo,S bl anb molie 5 (53,5LaS lidon 5 10 (ole S 1 Sl
fereshteh683@yahoo.com

AYIY=IY o pdy gu i AAPIVYIY callie il o o)

ouS>

Ob—l o2 9 €8 e dlaio (oo 08y ( paigedd (55Ul pos 12 (liowd 9 (K508 L )lod T e jgliieds pSle iRg3
555 9 Ik (b 9 ¢ Slodlo )T (ST B Ul (b lod il Cod Cuddla gt I uy Wogue 08T 90 oS
S 3 NO-Q e o Cugby b 51,5 il & 0 ¥ slod 13 olo ¥ Wiite g LS go 3, Iili! (gLraurs 45 g i85 41,3 Ll ;I
Slgmo w2y (2l 203 (33,5 5 JB Al (339 IR Mo yd Jold (S (Slasalejl JLG olo pa Ll (g IS
Olie )30 yobds (IS E,B 9 (Flopdle S jlog aud 12l Wrdigad (59, C (malag w9 S8l (Hhw ¢y JYod! dals
Slo 51 (Bl 003 (o iy 0l Jlos! (51 )losd (53 313 (RIS oyl g e s SLE B 42 Wogee (53]
ST Lo 9 Giigy Jlon )3 C (pmeling oy o plade ol Cawd 1 1y by oMoy (ST B (S,
9 Okl (g (o5 P S jlodd S (o0 I BB Gloj CubS b rdiged GO (S 39 o0 01D iy of ey
Sl iyl (29 KB U o prdgod (Snmgy J S ) il (s Bgdeas iloyole S (IS T B g Slo ooy
Jr55 3 Sl g BgMear (Sloydle S i T )8 (S 5 sl S0 Slals R 53 Lkl ol ey LIS,
2 Ot eiged) 80t (812 3350 WolS oge (159 RIS 51 (555 gl 9 sospboms sy (SLBAISS calos 31 o (g5 lowy

ST S sl omb sl glacdile o Je
LUl sty 5ol alag B blie o ol an
Cools Jollilal o S5 b SLpS (Soeen s
ogee 0yl gy Cewl le g 3500 (i 5 | Sadigus
(hld g pab L o (Sl S50 sladd s b
om0 S 0 ;3T A% 50 g 0gen kS AL ualS
Sl f5e Loogan m y0 (Sogll Colp 5l (65055l 5
sl 45 BLS e ik 4l a5 b (Echot, 1990)
RGNS e sk Gialdl jslaie 4 g joiS 1hi s
Lolsn b asdys &5 los yunS Dlisiod g
sloaghy) prasim g oled Gl Lol
oS b 6lo)lil 3,50 50 1 egee Sl (o5
»h \cul*—"u—b Gigy 5 sleysle,S alie sla Lo

)5 awogi 1, 1ylodd ol (g o0 )L

S o iy

st 08y Ot pedged (OIS EHB (Lo ydlesS (il iy

4dodio
Olml Slolo 5 (£l Y game (n ot 5l OLS 5
Srae ol L ol p gloj (m digd oo Cgmins
5 @branly cwlial sloogd Jdo an i lS e
a2y 2B Slubs (Jrase oml 6oLl (ogasa
Penicillium. digitatum osle olaz B 598 o ol
o= 3l olez, L3 5o 5 Penicillium italicum
L2og—e 5wy <<l Tricoderma 5 Geotrichum
S om olule glews Jyus (Anon, 2002) wgds o
Ole ol 5 Bas 45705 (o0 Sjg0 S B L el
)l slag 8 gl Jlasil 5 adgl (Sogll 5l (5 S gl
LS 5 o 009 a8 cl slaoges lybl o
Slides 5 Josm i dlilosl ' Jplanls i bt

1- Thiabendazol (TBZ) Tecto 60

2- Systemic
© 2012, The Author(s). Published by Agricultural Engineering Research Institute. Thisis an open-access article distrib-

3- Curing 4- Shrink Wrapping Film

uted under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/).



Shabnam Jabbari
Stamp


Cygmo s STy 5 oyl s i 5l oslial ilosls
g S8l (s alS )0 o e (6,5 eSS
Y Cegow.

Gl ol Sy e 4 1y o5 il dry0 V0 sloo
Sy 50 gl (Fojle s 5l 5,55k

L jles w0y 5Ll (gtiw 5Ll BT ol 51 (5
Gl e 2l SapeeS 5 Sl Gt (S8
s Lol alallas s aUiles S anlllas gy (55,0
L ol 4o S50 Hhsl b b ogee (iligy o5 w3 o0
£ 55 2 0 S b S yeS e jle L oolyen
S (339 LS5l 6 sl s o g j5boay L
(Shabake et al., 2002) s9i o o ,lows plo 4

S gy J S & o (Golshan, 2002) p.els
5 ad @bl (Zdpz o Ledly g (e o) JW 5
isged ()15 ) Sen 5 pade

2 29— 2 g Jgilails «Jrogis lo 2576 )]
o =il e () la S alS
Ly ol ot iS,L8 Sl a8 ol ools o)lis gl .o
Ol Sy ol S o, )-*-’l—’ Ot Y92
(Mostofipour et al., 1993)

sloles )*-’L’ o yytaiedn pol> agio
5 lilel 27,08 g Ol e Sleysle S
SIS ee GRali8l 5 s Sl ey Sl fals
ool 00l 1ol £ 52 g oo adlate (oo o) (n g

boigy g 8lg0
Sga>) p,SelS Fee ke
Ol plimwl jo Cb iy ddlate Sl oy ySged oo,
Sl e loogre od Jitie siiole;] 4 g cilop
PSS Y L S e jlad A 50 g oz (Ll sleogee

sloogio 3l (dae YV -

&UM 9 a)b.jl;'_w\ sloda_a> )0 (8= 7. (_gL:eJ_.>|5

V=V e Lol VYAA JLafY 0)losd [V + A/ 5555LiS wiige Coliging alone

9 bl JUE 5y cblop 5l ey Slals ol s
L oge idign 457 0,5 (3155 9 (omyp Job (5535
7B slas,bon U5 5o Sleyole S5 Ghsl
5 (Penicillium italicum & Penicillium digtatum)
el 5o Bogee (359 20U 1 (6 5 ol
oy V) S E B8 g STy (S 5 jles S
&l (Sl 5,0 260 i 300 /0 § Jogis
GALL Conbs 05—t 5 09 S 3l S >
ORI PR PUEY I ST SIS -

.(Obenlandt et al., 1996)
! (Predeben & Wards, 1992) .)|,lSan g (oo p

35 oS sy el S 5 slepsle S sl
Osbiie nl W38 ()2 I, e 50 gedd 03,
b oo glod 10 59, YV g V8 A F Y Sus as roges
3,8 il a0 Ve lod dn e 50l 00l )3
a3, 8 (il a2 50 ) sles 53 59, VP D 4y 5 Jiie
Lo iole] cpl 50 i (6 g5 azim V¥ 5 A F oo
s g 4ieds ;0 59 B0 e dile Lo Jgjlauls
S g aiiBo p0 peo Ve il b ld Jdgs )|
035 e ulul ol eolatl om0 sl
b8 J—uS s Joslnls S8

s T osea Slpole S g el Fie ()6 sl e

59, YV 917 Slagle; o1 05 9,5 5 9 0)las sy
WS o0 xS elr 5 (Sl jl g S pee VU
5 Jolails slaiSz B o5 Jobre Sl iz
S Ojle s GrlS 0 (g lo Ll 5 8 1) e
Vsl Lo allbo,w 3 (n S0 (So—ws 5
aS ao,S S 5 ey oS (Sl Az
I asS oo S ogme (S ST B
H0) g Sl Sl amy (Socws p GloysleS
5 $oLlsgems |, (Penicillium italicum z,L8 & Le> ;|
9,35 (Mahmood-Abadi et al., 1995) -, San

1- Chilling Injury



e W o5 51 (o1leond 9 (S 5ud (S Lo oy

Otz 5 Blad oS 5 ) g

Sloyolo,s olslsh ebogy oSE,b ;Lo @9
_ l l A \
- - . B Y
. . - D i
. - - E 5
- . . F 5
. - . G v
. ; - H A
¥ N " | q

Sy JS 0mys 3 tanush, 5 riales (il 40 4
e 555158, Lo i pd Pl ol
Ao, ad (g Seslal (Cari Zeiss, Germany)
s 2l ao s (9,8 i BB Al (5 SRl
(Anon, 1984) s_s 48,5 o310l AOC g, (wlwl
J=1 Loogo coais , 53 sla,los Jlasl 5l on
Voo 0ol ¥V Cuw as OlS 1o pgase slacy,l5
RV VK. U FORN S TR JNE ST IV SN
a5 Hlasd 2 5l LS S ol o aial (6l
sloagialojl 6l (soae Vo IS5 anw 05,57 J51)
LesT 3, 5 @l Hbl 5l oge ouds a3 ki 0 ailals
25 1YL o eas 53 sla ole;]
3 JoyysSl O g0 laaidl g bl Lo g 4520
L 3Ly ol &30 ol JulS slocSsh &y
3 NS oo g a4 ) (29 )les S 9o
5 ool Ly Loosls s b5l 1S5 dws b el ¥
o, 4 BySiles lie .aiad 5JUTSPSS l58le

B8 Dygo Sl glaials iz g0l

o g
aolie g ouillg A iew w5 sle Jgax
odds (6 S o5l Glaw G.i;_.{Le)‘T slo g5l ua.i)LuO

D o i |y (oo 08, (o pmdiged 5o

2l Cldos g pld

ol L) Lyl (0,5 Sas g beoges (ggditnnds -)
(adigas (3,5 Sas 505 (sloa

0SS Heabse ST L (0,5 (Sghe 9o Y
eble b Jdblal (25,8 Jolowe 50wl looges
O 9 48,80 V-V ooy ag 80 j0 j90 Voo
25 Slop Ol b boges mhaws (0 S S

Sl yole,5 SEUI o boges oyols 1,3 Sleyols )5 Y
o Camgby g ol , 8 il a0 Ve gles o
39y 7 Gow 4 do,0 AR-10

Oole 3l elainl b i) S s (B9, 4 (gt -F
A8 4 S3L LSl g o pegate gandta
Lroge TG (5,500 14

s sl 25,8 o i gl ilesl 56

Oz 9SSl s mle Ojge g (23 5 Seiew

Oy b ad )8 5w Jlie 0 g0 cdale b as el

S5 S5 gy ) (e V3 it | ol

Sy 5l eolatwl b Ko ,ud o ags e 5l (oguo

HG1100CS/Q, Swiss 662 Joo 5 l,> Js550,5

3, bl slaps 5 5l bogas (5,005 sl o |,

35 50 50 D950 A0 g dae Vo A slawi 4 OlS e

e a5 0 eolatwl e ,ST il (65,0laS Sliass



V=Yool FAA JLalY o)loud [V + s/ 55,5LS wiige Coliging alone

9815 gilow aa 3 ¥ (lod) AlBd w13 (6,10 olo dur Job 3 G s Aihaio (oo (i seigen 33 (Bl duoyd (wiliyls & s @l - Jgua
(303 AO-Ar (s Cagh,

©layyo (53l
J5 %033 G
L IS oy Az ok
cdl Swols slgo KWH _ KW KWH _ puve iy 3]0
Swolz dlgo 2l a0y &l
REOE 4 iy IOl o Combag agaml o) gl
EENE
A !
VVVY ** AFYAQ/A ** ofefF* YY/AY** Yo VY/A** +/+Y ns \l 4 Rl \ Jl
AIA NS YSAV/A NS Yy * VYoo \#I5 NS -/-Y ns R ¥ S5 s Jle
YAIY* WYEPIY > A Yav ns Y/f ns +/+Y ns Yag/y** Y Gl e
YYy-./a* VFYFa/a * \RYA el fa./f* Y/Y ns [+Y ns TAIf* Y &S Glej o Jle
b/F ns Y-\ ns </Y ns YA > /£ ns [+\ ns YA A L
YAIO** YOQYIY ns A Vel * YY§/f** [+\ ns OY < [A** A onds Jlesl slo Lo
VFIv* Y#YY/A ns YIY ** YYOQ/F ** YFV/A* [+Y ns YY/v** A Slew yo Jle
YAy YY#0/4 ns <Y ns FYay * YoR * [+\ ns VYY/Fr Ve e eSS ol
\VIv* YY\YIY ns </ ns FAVIA ** A\l +/+Y ns YV Y** \# Slei x pley x L
#I¥ YYVan Qira! VAY/A VWY ol OIA a7 55 sl

Sl gre BB 055 NS o0 O Jlaiz| o jo o s WS * oo )0 ) ol s (o o pe BMLS|**

Sy (oo 0 padgedd )3 83 (6250511 Olko 1 (olalojl (51,9356 5 (olo) (5 ) ko 31 (ailko Aunmilio - Jgu>

o 50
cdl wo o cdl _
o Sl lge Combyguoys ol woye Slosd
Heb) R .
EENE L
\Yig C AAVAN:! yeiad VOfIY be OYIAC oSzl
\RIARY veiad \+\# abc VFA/A ab fAIV a Sleoyole 5
\YIAC \Y/f0 ab \-/Y be VOV/Y be ofIY Db KVAR
Ve b Vo/Y - cd V-/0 cd VEYIA C fAf a Sz, B ol el 5
/A a Vo/v# cd V+/YY be VoF/4 be fAIY a gy + Sleyole S+ 157 8
va VF/a be VY be VY0 a ovb Dy + S
VYY a VoY cd V-/Y be VOV/o be OYIA C gy + S, + Slejole 5
VY a vocd A/AA ab VoOV/Y be fAQ a gy + sleyole 5
VN a V#IY cd /4 ab V04/Y be OV/AD Ol Lide

5,1l gime BB w0 Y Jletl o 50 (S5l (slasals sz cyge3] S 51 S e By sl sla i Sils (g o 50



e Gy o 51 (oaleond 9 (S 5ud (Sl oy

odalie (5 )eS (jg (RaLS Lojlosd ddly 4y S
sle)lesd 5 Gloyole S 5 Libg slajled ;o 05l o0
ol i bl Bty 5l 28l (h oliee il (S
Sl 9 idisy Jlad 5o 58 Ojs pelS wo)o
S Lo plos 4y o (5l gime yobay ol (oS 5

o Sl 0als o3ls HLASY Jga o aS ek les

Sows |y saa_gi Ao o i odd Jlesl slales
odleay 25,08 5 (idgy ogdle 4y (Slapole 5 25 )B
Ly Oliee 2t € Gueling wuopo Ll 510 jls idgy
9 S8 S 5 e 9 S B (b slolens

Ol =5 5 sloled g Gicdg e joad s e

JW 93 Gt 45 (2 idgen] 13 o Jlas!l (s lew 45 C ymoling duoyd 9 CBl M ¢ gagb ) Sl duo yd (Jgloro dols dlgo o 4D (3uSile dunglio - Jgua

OT: ] INW- X bz Slgo duo o L™
Combliug ey g & cdl (i L )low 9
k) EEN
\£0 a VY/YO a vend VV/fa ST Js \
\fac vwiyd VoY C V-/-Ybe Sleyole S " Y
VoA ab \Y/ga ywiyd V-/vb aals " Y
\so a Vo/f C \RAN® a/athc ST + oleobe S " A
Voo b VoY C saa V-/ob gy + oleyole S+ 1Sz )8 " 0
VFYC Vo C AR a/vebe g + S8 " 4
V04 ab \o/f C ‘A a a/Asbc g+ S+ Sleyole S " \4
VoA ab VoI C ViYY a a/voc gy + Sleyole 5 " A
\$ -a \oIf vb V-bc sl b " 1
\o- b \Y/40 a vyiad \-/obc R 9o \e
VFO C veisd V- C \-/Ybe Sleyole 5 " 1
V0 C VYWY a \Y/E a/abc sals " \Y
\$) a Vo/IN C v C V-/8vb ST+ oleyole 5 " Y
Vov/s ab VOIYY C -y a V-/ob gy + Sl yole S+ 1Sz 18 " i
Vfo d \FIA b VY a a/Aabc by + 1Sz " VO
Vov/A b VO/IY C VY a V-/5YD gy + Sz B+ glejols 5 " \#
Vorie b \Fio b Vo a V-/0b g + Sleyole S " VY
V0f/f b e d Vg a a/Avbe ol b s " YA

D35l me M ais 0 Y Jlaxs | has jo Sils (glazaloniz fyaesl L 51 S jie gy sl sla il

S |y (shgboy 8l gy eS g gl Jlw po vl
S 3590 530 o Lls ()T (S 5 slajless g gy
95 Sleyole,S o ) bl hw o iy (L
ol ealis (S8 jlad jo il S (S

(¥ Jso)

Sy aoyd (i 0l Jlasl sl )l oy 5o

e ) o reS 5 S8 Sles 1) ndy Pl sl
Oy aily Jol Jluw jo idig odle 4y Slojole 5
odmlicn Sy WS pgo g Jol Jlu o do,les 48

9 STl s 1) (gugb, Sl i (Y Jgaz) ol



V=Yool VFAA JLafY o)loud [V + s/ 55,5LS i Coliging aloe

9oy cp i (Y Jgaz @llae) ool Jleel slajles (5 S Jlo 90 )0 ladiges (59, 00,5 0 slag B
Shals ol (oS5 slajloss 9 1576 jles | (o] Bl wog &)le
(o) S8l G peS by slalosd (g, ST B penicillium italicum, 2- Penicillum digitatum,

“es Sloyole 5 Lo Bl ot Ao 4o g axzals |, 3- Aspergillus niger, 4- Aspergilus alternaria

ol 65 0 b les Ay @ s 0 AT dgd wodal LY o) IS

0,50 el 310 20
VA 4 0 oigs 4y 2l s
B b, cdlas
AR ]
1€+
Y+
) 1 m [ . . 1 — —
A
"4
£
] l
A ol L Tlreples gl STl bSoSgl  plmrpls  oidy
oS gyt oS gz glay

cgb y CAl o 1 ¢y IS dels dlge duoyd (1Sl gy lile Y JSUS
JUo 93 0 1 (5SS ole dww )3 (2 panigedd CBL (v g

A+ o B¢ by o
L XV WY

ST R s HeBrgeps gl ppS el LS USEE gkaedesls s
gt S ot e

olo a3 2l o yd 9 C ymolisg o yd (il danlilo - IS5
Ot aiged 93 Jlw 95 Cdo 4y (IS



o Gl 308 51 (ot lomnd 9 (S50 (SW lo gty

VYU Sl 1) Japasw 45 00l duogi dao uals
SS jgaboee ASEHB Jole jo clls Sl Ly el
Sy lye Sy Aiiey o (Karim, 1991)
S San 5 paie S i) S L5 L
5 o5 (Ganji Moghadam & Rahimi, 1995)
5 (pp—iger] wea > 5 (Golshan, 2002) ,LSen
wilos S i l5E el gl Js

S5 L oat e sliogra i3 bl 5
Lesl 0y5m0 50 Gloysle,S a5 alboges 5o g J—illilon
dons a5 adl yualS (g lo gme jebay cusl oas | 2]
ol ol Jpame (S35 abols 533 o 3l o
ST yor Sl 5 e 4 SlayileS 5 S
Slojlosd 45 0l i 50 iy W FEe Jgaxe
ST e SleyoleS S 5 sla e 5 by
obed S8 odlear (Slojole S (g ogdleay
Lo 59 09 G 9 (Suews J5S Sl Gl
Lo Lo Ay 51 5535 (o 03, o peigond 5o Sl
OLLSes 5 53l 5 OS5 Lo rat s
(Ben-Yehoshua et al., 1983; Miller et al., 1988)
ileols 3,158

=55 sleled g b 5 ASE,0 layles
Loasses gaasl ao)s (55, Cite LSJ-*-’l—’ T
=S 5 et il ol e a g Ly asla s
Ples Lde o odle idigy g Sloyole,S (2S5
S Sl g Dolib Laa> el pBigend (4S5
5 eJyae Sy > 3L s Al (Sop ]
O S0y Leogo (Sogll Culpes 51 6 S5l
Coglgl yo byl ;500 G )0 jled Gl i)l (555
Caio GiSu g olsleS o |y ol plsSee 5 ol
D)5 (B

S 5 Ao

odke 4 A7, ode 4y Sloyole)S oS 5 Lo
3 a8k peged 09 (9 LT 50 Lo & b
(Golshan, a5 aS 54 S50 Ll S56 9 b Laa>
s v 5 (Shahbake et al., 1994) S_.olis 2002)
Azl cews polive zls 4 (Ben Yehoshual, 1989)

porke s Gretyed) 5o @l s lon G et
(P. P. digitatum) o1 s jew S5 sloaisS Logase
5 A niger slaasss Logass b ushs el o italicum
o oo Lasl J S 6l 45 s A, alternaria
a0y 50 5 SIS e lerd lasles
3,5 eolaiwl Slosyole )3 oy, 5l GloS e o315l
(Ben-Yehoshua et al., 1989; Ganji Moghadam &
ey Slsyole,S oy (sl o Rahimi, 1995)
1) tiged slwogre (Sosdl lie (5l ine
Sl o s 5lS” sl pol 5 p5ebios s (slosisS
ol)Len 5 oyidS (Shahbak et al., 2002) -l LSon o
Cewd spplis mmlis 4 4w ol jo (Golshan, 2002)
Ot e—igedd Sogees pab o (Sloyole S Jles ladly
(Shahbake, 1991) ceul aiilss i 3G ooy 3,90
Gidiee ol ) gl o ol ) eoliiul b ool
el 00y Ao e 4 W5

(Ben-Yehoshua et al., 1989) .\ ,Kan g giiles
Olie 2ol 5o ol o Jdlileal (257,68 wusS e
5ol s ol A1 s el 5 boses (Farss
0352 Loy (3l ey 53 50—l 5255 5 adsl (Sogll
IS 50 e ol Cumdge aS Cllils ax g b o]
L gl ol gl Sl olii (goanie Jolge 4y layls
@lp Jie gl o)ls (Fows (b 5 Cugh) Lo b
i seban |y (Sosl (e wilgn 157 8 4



V=V o (ol WAA JUlY o)louds [V + s/ 55,5l i Coligig dloe

&

Anon. 1984. AOC. 1984. Official methods of analgsis. 14th/ed. Association of Offical Analytical
Chemist. Washington. D. C.

Anon. 2002. Estimate Design. Statistical Book of Statistics Office and Computer Cervices. Ministry of
Jihad-e-Agriculture. (in Farsi)

Ben-Yehoshua, S., Kimj, J. and Shapiro, B. 1989. Curing of citrus fruit: Applications and Mode of
Action. Proceedings of the 5th International Controlled Atmosphere Research Conference.
Wenatchee. Washington. USA. 2, 176-196.

Ben-Yehoshua, S., Shapiro, B., Even Chen, Z. and Lurie, S. 1983. Mode of action of plastic film in
extending Life of lemon and bell pepper fruits by alleviation of water stress. Plant Physio. 73, 87-
93.

Echert, J. W. 1990. Resistance of citrus fruit pathogens to postharvest fungicides. Proceedings of the
International Citrus Symposium. International Academic Publishers. Printing House of China
Building Industry Press. 695-703.

Ganji Moghadam, E. and Rahemi M. 1995. Prestorage warm solution treatments of Thiabendazol
and Imazallil in reducing chilling injury and decay of sweet lime fruits during cold storage.
Proceedings of the 12" Iranian Plant Protection Congress. Karaj. Iran. (in Farsi)

Golshan, A. 2002. Effects of wax, curing, shrink wrapping and Fungicide on storage life of Mares
Early, Valencia and local oranges. Research Report. Agricultural Engineering Research Institute.
Iran. (in Farsi)

Karim, G. 1991. Microbiological Examination of Foods. Tehran University Pub. (in Farsi)

Mahmood Abadi, K., Rahemi, M. and Banihashemi, Z. 1995. Determination of infection source and
effect of heat treatment on sweet lime postharvest decay by penicillium and italicum. Proceeding
of the 12™ Iranian Plant Protection Congress. Karaj. Iran. (in Farsi)

Miller, W. R., Chun, D., Rissel, A., Hatton, T. T. and Hinsch, T. 1988. Influence of selected fungicide
treatments to control the development of decay in waxed of film wrapped florida grape fruit.
Agricultural Research Service. 2, 42-50.

Mostofipur, P., Zakii, Z. and Mirhosseini, A. 1993. Control of citrus fruit Decay by Benomyl,
Thiabendazole and no chemical fruit wrap. Proceeding of the 11" Plant Protection Congress.
Gillan University. Iran. (in Farsi)

Obenland, O., Fouse, D. C., Aung, L. H. and Houck, L. G. 1996. Release of the limonene from cured
lemons treated with hot water and low temperature. J. Hort. Sci. 71, 389-394.

Predeben. S. and Wards, M. 1992. Curing to prevent chilling injury during cold disinfestations and
to improve the external and internal quality of lemon. Australian J. Experiment. Agric. 32(2):
233-236.



e Gy pos 5 (ot leons 9 (S 5ud S Ylowd (onw

Rahemi, M. (Translator). 1998. Wills, Lee Graham, Mc Glasson and Hall. 1998. Postharvest: An
introduction to the physiology and handling of fruit and vegetables. (Translated by). Shiraz
University Press. Iran. (in Farsi)

Shahbake, M. A. 1991. Effects of heat, disinfestion treatment and modified atmosphere packaging on
the storage life of Washangton Navel and Valencia oranges. J. Agric. Sci. 30(1): 93-101. (in Farsi)

Shahbake, M. A., Glasson, M. C., Brown, W. B., Wild, A. and Patterson, B. D. 1994. Interaction
between high and low temperatures and modified atmospheres on the storage life of citrus fruit.
Proceedings of Australian Postharvest Conference. 115-118.

Shahbake, M. A., Moameni, J., Hasanpour, M. and Shadparvar, A. 2002. Effects of fungicide Curing
and shrink wrapping life of Thomson Navel orange. J. Agric. Eng. Res. 2(100): 19-34. (in Farsi)



L

4XE Journal of Agricultural Engineering Research/Vol.10/No.2/2009/P: 1-10

Effects of Curing, Fungicide and Shrink Wrap on the

Storage L.ife of Bitter Lemons

F. Salajeghe*

* Corresponding Author: Academic Member, Agricultural Engineering Research Department, Agricultural and Natural
Resources Research Center, P. O. Box: 76175-445, Kerman, Iran. E-mail: fereshteh683@yahoo.com

The effects of chemical and physical treatments on the storage life of bitter lemons in Jiroft, Kerman
province, were investigated. After harvesting, the lemons were treated by curing, fungicide, waxed paper,
shrink wrap or using a combination of these treatments. The samples were stored in standard citrus fruit
boxes for three months at 85-90% relative humidity at a temperature of 3°C. Once a month, the percentage
of vitamin C, weight decrease, taste, hardness and rate of decay were recorded. It was found that the curing
and fungicide treatments significantly reduced penicillium Sp. and aspergillus Sp. in the fruit. The
fungicide, fungicide with waxed paper and fungicide with shrink wrap treatments retained the highest
percentage of juice (hardness). The treatments of curing with waxed paper, shrink wrap with fungicide and
shrink wrap had the highest percentage of vitamin C. Taste and hardness decreased during storage. Shrink
wrap with curing, fungicide with shrink wrap and curing were effective in reducing the rate of decay in the
lemons. The combined treatment of fungicide with curing and shrink wrap is recommended for the storage
of bitter lemons because it not only controlled penicillium Sp. and aspergillus Sp., but also prevented

weight loss and was more economical in comparison with the other treatments.
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