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The effects of sorting on orange (Thomson navel) post-harvest diseases expansion
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ABSTRACT

In order to investigate the effect of different stages of sorting line on the development of orange post-harvest disease,
two independent experiments were conducted. In the first experiment, fruit sampling was done upon arrival at the
workshop (control) and after imposing each sorting line stage included washing with water immersion, washing with
fungicide-containing hot water, waxing, sorting, as well as the elimination washing with hot water containing
fungicides from the last two levels of the sorting stage (waxing, sortlng). The fruit decay was assessed in three phases
(7, 14 and 21 days after keepm?1 the fruits at germinator). In the second experiment, the control fruit and final product
of sorting (waxed oranges washed and unwashed with fungicide-containig hot water) were kept for 45 days in cold
storage. The results showed that green mold, blue mold, and sour rot are the common diseases in the oranges. No
significant difference was observed between the sorting treatments in the two modes of washed and unwashed with
fungicide containing hot water. Furthermore the percent of disease incidence and mean disease severity increased
over the time, Control treatments had 5.9, 33.3 and 33.3 percent of disease incidence in 7, 14 and 21 days evaluation
steps, respectively. In the second experiment, the disease incidence was significantly lower in control compared to the
other two treatménts. In conclusion, it can be stated that sorting, as it is, Increases post-harvest diseases and the rate
of fruits decay cannot be reduced by using hot water containing fungicide and wax.

Keywords: green mold, blue mold, incidence, mean disease severity index.

* Corresponding author E-mail: kalantaris@ut.ac.ir Tel: +98 912 460 7697



VY0 b 9 5mb oF 8)Leds Y 5,90 oyl ) (Si50alS idls Yy-

Brown & Eckert 1988; Harshenhorn et al., ) &l
Soss ;0 9 Sy 7,8 ol slaaslas (1992
Slr lisolom Jole S 5 0091 09290 009l LS 1o
@ 5 LS (KPaxsS (Dgbcn S e (JEn
ol g0 4 z,B -l (Suprapta et al., 1995) <.l
sausSesgll L& g (Citrus race) obS o suSeoyl]
aS 09l oo (galdws (NON Citrus race) olS e
Geotrichum citri-aurantii LS o 3aS 0041 ol3
Butler et al., ) cel oy Sowwg g e Jolo
.(1965; Suprapta et al., 1995
sl slasle g 095 b Lo slaJole
g olas, BaS s Cloy 5l o Lulil g lse
Ol o (Eckert & Eaks, 1989) W&l o o
Cooal oz B leoly CuiS 9SS dafele )
S5z 50 Llesly i 4y (Fogll Jlaxst aijls (glosss
Sy Saaly ol o)le (Ko ogpe b 4y
5 0dd Jiiwe (Wild and Eckert, 1982) ;o S
Gl 5o bz, el Glime oad ool olis
PNCIN{G S Oliee 9, @lad jsbar (ganaia
odeam] ol 4 a5 Llislom oga ol
bsbhs 55, ©oby Sy n e 3l
Garcia et al., 1994; Miller et al., ) ogp0 (go0diunn
ol e oS oy sl 42y o0 (1991
WS e ogs 4 00l slaay o Ll a5 cudls
il igd g Jos gamaing bt sla il o
&S 2l I (Arnal et al., 2002) wb oo

Wlgioo ogdoe Jlosl 0 Glime iy lag)]
Al Sglate
o) JBn slag,len oz, dlugs (Sl
i (ald) 3959 Sl sln hiip 5o bl
NA o pa ez gaudi e (old) e
RGO RV [C SRS VA P (AT 1 A e
Lasiodiplodia Jolss oadosnlice  slag,ld
Alternaria Penicillium digitatum theobromae
Colletotrichum Phomopsis  citri  citri
do,5 .0e Fusarium spp. 4 gloeosporioides
e ‘W «599,9 Conss JLw ) 6)1.0.:.: d‘b)
@ ol 5o 5 Az ganaie e (2155

-

400

ok ELLSe VFAYOAY vy Jle e ol
oS 03,8 0y 5 Jpame o5 VATYOVV/A (5
5 o5k Slagl gh S 5l aas VI s ol
Ahmadi etal., ) cool aiils | odgs J5 51 ousy0 V/A0
2 Jy 03y o inte sJo Oesl S5y (2015
JUB p C3S ) s (e 85 Sl LS L
S8,y ,ae s o plaisl vgm 4y 1) sl ol o
S Bl e g Sl p Al ye (b U 5 VU
2 b o g Jlisy oSSy Lol odlSis
ol digo) oyl

o 7B slesslen 5l siled 4 LS
bgi s lon ool (nFpe i ulas CuBls
¢ Penicillium digitatum) sedwcsy  (slaasss
iy 4 A Wl se Sl (Penicillium italicum
Valero and Serrano, ) il o1 g 5w oSS Jgtus
1) ogme wllos Sl ) 3585 5,08 ol 5 e S (2010
At (Swgy Sjld (5 ko dlml (gl g, 0l5l il
Sooslear ail oays ol lakle Koo Lag a5
oy (b oS glaps) o) 5l i low laele ¢l
sbxl oy bghs o bl glo s Lo
Smilanick et al., ) ol so 3985 oga0 (9,0 4 Wloads
Sl o] Ly Jporojsbas lags; (2005
Slle lacawl a5 el g, 0pnlil Kgd o ol
ol blug o0 [ Lawgi ogee Cuwgy 4 00)lg
5 (o5 baxz) Jaig o> blog (5 (28)
(9 STy saaz 1) SuBlsp Sl (Slas)jgcems
Bakai- Golan & ) o;lw oo 2l |, o] olud C>ge
Apelbaum, 1991; Smilanick et al., 1997; Zhang &
(Swingle, 2003; Kampp & Pedersen, 1990

&slow w50 45 Geotrichum candidum g,18
Supraptaetal., ) 5gi oo LS 5 bl oLl
o (BLS g5l SO laiear 7B () (1996
Harshenhorn et al., ) ogi oo (55 (Suwsy ol
il 5l (S Jole pegs a5 (1992
sladele 51 (S sl poalensts 5l G OLS e
ool OLS e Jpazme CuBlo 5l G ©8) jun e
oad GBI B o iS5 sblia I (s o oS



m w3 o Sl (S ganaz s anld 8 K 5 B,

5 oSy eobiis] gl ((609)5 slacand U late
Slodie Glagw,p a5 Lxl 51wl ganax s
OMSie (gamaz 0 sleasly den a5 olo olis
(amax ;o axly o o iulesl cpl cyls luen
Oll 53 35290 (gaaz > slaaxly (n i b &S
Copde g oolitul 9550 slapile Sl Sl LS
Gz 0 oiws 8l Ojse wdly Jlees
Sl b 5 (o) ojlul BL  asly o
oS e x|, aoges 530S 5l o5l (glaamin
095° OB bawg ol Sl sadlaa looges

RO RVE TR Gl S TPRPAL XV

St S loT plouil g (g a5 i gos

gt Sladwend  Jold ganaz,s slaasls

7

Goidz ;0 axly 4o el codiug ¢ (gadx 0

a0 F0-04) p,5 O 5l laal cwond jo Ll 5 90
99> ;0 o lasl jlegee jpue Do 4 ugenl
Joslanls (2Sg,B sl a5 (Sl 009 sl Y
ssbapos Gl & (Pl Wby o5 £ 5550)
Gl o aSIuill o o solaal (S50 50 N/
AT sl o5 Sl 5l gz s sleasly Ko
oo Gis LS00 e g0 1 oS ealizal
) JS8) b 039381 3o (nl Lk
d(ualls flgieds) (69959 =) 13l Wog O jle Lo
G o5 D plid O Y (g )yabsé) gaiciands -
hoslinul b (S Ses (s (p b olpon (25,6
AT ol o5l lail b - STy ¥ (o5l
ool b (S Sis e (o b olpen (WSTs)
s> pSol plaal b —gamaze -0 (oo
Os STy 7 sty 5 ez ) 2Sg,B
(o b olyen (S19) 15T B sgl> p 5 O plak
—gmaz ) =V (ool ) eslanll b (S SiS e
5 Goaz,0) BSEB sl o ol plaal s
Sl odalie BBV S 0 a5 ((guiudinn

1. Thiabendazole (Tecto 60% Wettable powders)

)O 9 M)«) \/& 9 '/V s\/’ ‘7/9 a\/\ s\/‘\ u.u).'
oads 5,135 YIE g VIV XY YIE XN AN pgs Jle
s sw,m &L, (Fischer et al., 2009) c..l
(lon) om0 hwg adpd O
YA olpl 5o 65,0lisS O game &8, juo .Sl
Syalp oy Yo J, 9 YAAY LS e oy
(Totiaee & Soleimani, 2010) el oo

5 lineS 3 b ol Jlod Elean sl 95
i Jpame ol an slalil 5l (Ko bl
Goaaz 10 Wb &g ol Jlole DY gass as
g andl |y oY gy ) lib B aigd 005 STy g 00
OlSh 5 4S5 wile aloysiS Joame b i) lss
(S5 ygm) (oidz,0 a3 S ol asls 551,
Jyamme (Sawg (li¥l g Jlojlil jee 2alS Cge
T e ORI X W JE walo )l amtye o JWs
anl ol 1o 5o 23t (cwyp B b Guios o
2 Job Ol JW yy (Soewsy liee p goaz o
Al Ll s bl

B w9y 9 2lgo
A Ol 2 sz wnld b ) p lp
I b ape S 03l (59 sSo3lal laoges
y loasps 5l (5L slag s Dad g Jled &5 (595
b oS el oaaislid by, S S o o
eolrl 5o Jpl cnl 4 (g ws R8I0 4 g
2l oolitul ogee 395 (cwyp (SR s by,
2 Sdndy Syge Dslite alejl 5o sl (noy
5 Gilion,3) 03y SBUI 19,0 Waoges Consss il

28,5 )18 )l il 09,0 pgd bl o

Ol jugxi g Olgo

53 EL SG logee 51 aS Job (gm0, 1 S 5, )
0158 ol 15 Lawsgs a5 LendS liwl 50 Ailaie
148> LI Sl esliiul b (o) 2 990 g4z 5
A el s 00 il (B b

Joe LCleland International, Inc.) o, S&GI .Y
(s o] cLes 500T

sebay Slds sl o 0gzge sldgunaz o Y



VY0 b 9 5mb oF 8)Leds Y 5,90 oyl ) (Si50alS idls YyYy

F= o i

1-Dumpitg (Control) 2-Washing

” @ é \ T s w

sbseessasavah TYORR I “
3-Hot Water 3praying, 4-Wax Application, ﬁg 2322 :g gg
Brushing And Drying  Shining and Drying

S-Sizer

- IECTIIT P E{ 1]

SRR

fi- Wax Application, Shining and Drying, ‘ﬁﬁﬁa §§E e 1 a gl

without Hot Water Spraying

7- Bizer, without Hot Water Spraying

Sialej] sladiges il yo g ajles Jome g JW5 5 (gomax o s S sl ) JSi
Figure 1. General view of orange sorting line and the types of treatments and samples receiving points

i g0 seasly
oge0 (Supmwgy OIS w3
JS LY OM}) 39~o )Lo.m BJ.H.SUM.U ua}L.u L}"‘
.(Campbell and Madden, 1990) <ol oogas
I = %100
N

(S Sumgy a3, dus o (Incidence) | 1 o aS
ng o, Sabl o odesls )|)9 6L‘°°5¢‘° Js )LM N

Sslow o (uSSlee
Spgods Sy Ol Bamplis el ol
F 5l eSSl b g el 0900 v BRI
«(Campbell & Madden, 1990) w1 o oy lrogeo

Z(ni xS;)
S=1__ _x
(N x100)
Gad 55k (Mean Severity) MS o1 s s

100

83591 00,0) o500 o Sy DuE S 5 (Sorus
0l (S ojlail seliz Dygods AS ogee pelaws

oosls Jalxige 25
Polai oS gk B o cess Galel
Olsiedy JWy sae 00 . Zdpdy Do ST A o
Hlads i cuslop lews o gl p 1SS a0 cvaline
B vae (VoxVxY) YV - Gaiss cpl sladiges JS
oo Bde 4w 0 (Soewy slogatll v p
oolawl l.: £y u,..ul.o)—‘ J...l.’;ugcb)m uﬁj.n.b O yg0
b B e eaie s oo S bl 25k

ogas ;0 b wled 5l (6 S sl sl ogae s0c y2
w0l by jni8 ESL G lawg alflas jgba
Gl YF Goe 4 g ol dtes oSome &S 0 oK1
Ay YORY ol oSl boad, SEGI (90
35 5 0o, AOEY - Zugh (iSls g ugeals
@ oguo g b b <SL o wiels Y ClldS 5l
Slp celie llpd b oady SEBT 950 59, VY o
ekl @l w83 JIE Saws sloele ad,
o Sas HSile 5 Sls, wops el
Y loalols 4 wad sl sloyless ol eass (6l
oy S3)s leogae (eSS 5l e 59y VY 9 VY
i )len Jele g4 (Fischer et al., 2009) i oolainl
ookl b g (oK S slrodalive 5 <t ol
S et (1976) Ellis asile oliiz,B jies ailie

P30 Ghulosl plavil g (g yuSdigas

@l Jpaze 5 sald glooge pgo Gralesl o
Ao 9o 53 03,55 (wSly JW ) (somaz)s sl
s> e 50l plaal sl solaiul s g solatul
bogee 83ll 5 (Lol Lo aw (lyieas (25,6
(a2 2 (950 3 003l30) )5 09,5 A Juld
o) S95 9 (A 2 (9,8 dae 003k) Lawgie
A 0 o8 e dw plgreds (dmz o (49,0 S0
30 59, TO Goe ogw (gol> A ol a8
Royd e 285 IE Ol e g Aoy
A dloe (6 )lowy Dol xSl g Slas

1. Incidence (%)
2. Mean Disease Severity (%)



vy w3 o Sl (S ganaz s anld 8 K 5 B,

S 57 ) sladpaz) il 203 55 s ey
oy OVOF Sl jebay Cansd &ian [0 e
Solowm dlas ) e p xS Sl 03] 1) ldogan
e 0 o e 5 wels Jle laoges 5o
o slel jo Jol dae LL jo ol Fy ganasx e
Lol jlad boges (m (goinaz ;s Cond S
£S5 b oot o sloogea § 157,85 0,5
BUS] o S 0las ) Gl Sl 1 ASE B
O Jgo) cilas 0929 (P<-/+0) 5 o se skl
by il Ll b e jleds pgo dian yo
5@l S5 5 e 53 @ S slags b aie
Solom 4 (S0l e (Y Jguz) wl csnlis
aS 0y doyd VYO ol 4 pgo Lo jw S
asle moli8l asye T/ canss &an 4 S
sl sleoge 0 ki o S sl
S 5 @ S S dszsinll a5 sanlis
anld b bl slooges j0 woys A0 b
ol SISl Slas ) al saslie sanaz
olaz ) e o peS gty OFIOF w9,
it g wols legd & bgye s 99y 2 S5
Sz, g ganaz s slbales 4 bgye o
Conss &an plpy OIVE aian opl o G5 Sowwy
aS oy ol samoplis JS Sowwg ey op
Slogee (goaz ;s sbyjles 5 (nyeS vall e
loge 5 ST sl 5 ST L eadles
Ol iy BB sl )5 ST L enislas
ailasals 1) 6 ke olas

@lroges 823 A7 Sl oy pow dida (LG o
s o owiley b f) gumaz s wl)d s
do,0 AV STy dl e 0 lie (ol L0l (g,les
>0 L (P<+/-0) Lg)LoT S gime OS] oS o4
p,5 ol 5l eslatul (Y Jgaz) cublas gamax s
A6 5 ol 5l eslital gen 5 BSEB ssl>
el iAol o P14 0) (5,lo cixo
S5 s 535 o S s S Sl
b a4y Cond e Gl 5 B (Saes 5
0351 00,5 \ITD 5 PR NY/E BIF o 5 4y e
VoYV O sl ) cul

sloools ol ol SIS aw o JBolas S
80 S asao Gl3dle 55l eolatwl L ossslocwsa
O Judogas 525 SAS 133le 5 L g o sole] Excel
s slaghy, Sl beesls mse silegsle sl
0d ool laosls e, L e eS|

.(Yazdi Samadi et al., 2000)

el
Solow Slas,
TP AP TR S PCIELR S
ks (55 Samwm ol () Jgaz) a8 osmline
ssnlin jolls 157,06 5 08 Of plal jlag o
Sl i eedle Slles Gl b (S sbay

S gy 3z slaosls x555 (55lusole (sl cunss Lialejl Ho N
el Sl pgs &in )3 g bosly Jdar Sl g 5 CaS Alda 53 (B
A g S e )& 51 al solaiwl Wesls jdo ugiw S
po 5 pgo Alin 45 o S olas ) sleesls (g3lusole gl ool
Sz 23LE sloodls a6l Weols jiz Gustes ST 51

A oolatwl s dsan yo IS g e S
Italica ; Digitata ale> j Gilisee slogs yw 4 porkemnts o> .Y
digitata s o o 35230 455 ks P. digitatum .ses oo (sonmmmds
Of S pleslo o)ls 53 (608 & yamie sla Sy &
Syl B g9 « S5 58 LS 5 Syn e 5 codie platds
e S5 (g o &5 L5 (pl e S e SOy 4 9 JSO
shero o, Czapek agar cus b ,o 895 (Green Mold)
Sy Jele g ltalica s sloass 5| S a5 P. Italicum sl
ol 5148) slilgd b s9im slaanss oo Blue Mold) i s
o pzy 5 a5 Wilo slaoylms (cwd P. Digittum o asbe L
gl sl o] s b (5518 )] K 5 Silodn K005 4 (5 lse
8550 doyg390uS slaan cunsy o P. Digitatum G P.Italicum
Calgd 10 g ol a5Ligs 4 S P. ItAlicUM s o5 b 9995035 lactd]
Geizs ol e (Frisvad & Samson, 2004) el (Sgls) a5, K,
Geotrichum .ol oai solinud oyl Slolis glp Sy nls 3
el (SOUF TOL) 55 (Sswg Jule a5 ol 6 candidum
LgasS oaasS (e whan 9 Shykdhe g8 (ol porkes
ol oadad (5Ll b oS slalyil ¢ slaibSS Sy o (1 ygams )1
o (Ellis, 1976) sigsr o JuSits dauy, (s aabbasksd ol 5l a5
53y 08l b 5y 90 CuisdS I g o mgmdis A p3 YO-Y+ (sleo
ol &5 col (Cugy o Jul g 0 (Su) Sypon g
il abl b 5 an SB35 5] ey o (2B poalacty
bl BB poalencty 51 T (052 )0l 5 5 sl o 42 45 onialoy
Glals 355 a5 it Ky (gylew ol &bpi > 0

Sl Janses JB s Lo ;500 3l (asiv pordins 390 s 4 5 ol
(Reuther et al., 1989)



VY0 b 9 5mb oF 8)Leds Y 5,90 oyl ) (Si50alS idls

(Y USK5) 093 2o, YIY g0 4y S pgun

YYY

obey dsb yo sylewm slos, IS mli (Ske
9 A8 YAAY OF/- S5 @ ab, SS8Bl o

Cwnsss &iad LL 50 cadgaindz 0 W bgus (Ao y0) Cubls p 5l o slo g e Slas, sl 1 Silo dslin ) oo

a0 SST s (o)l
Table 1. Mean comparison of the post- harvest disease incidence (percent) of sorted orange fruit in the end of first
week keeping in germinator

First Week
Treatment Total Sour Rot Green Mold

mean * SE. mean * SE. mean * SE.
1 Control 95° + 48 00° = 00 95" + 48
2 Soaking 232> + 107 00° £ 00 232° x 107
3 Spraying 30.0° + 100 133 + 33 200° + 58
4 Wax 69.2° + 108 00° * 00 69.22 + 108
5  Sorting 765 + 92 00° + 00 765 =+ 92
6  Wax Without Spraying 7677 + 186 0.0° + 00 7677 + 186
7 Sorting Without Spraying  85.9° + 7.1 00° + 00 859" * 71
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Table 2. Mean comparison of the post- harvest disease incidence (percent) of sorted orange fruit in the end of second
week keeping in germinator

Second Week

Treatment Total Sour Rot Blue Mold  Blue Mold on Green Mold ~ Green Mold

mean + S.E. mean + S.E. mean = S.E. mean * S.E. mean * S.E.

1 Control 333" + 172 0.0° + 0.0 95% + 438 19.1° + 95 33.3° = 17.2
2 Soaking 59.7 + 50 0.0 £ 00 0.0° = 0.0 51.4° + 85 59.7° + 5.0
3 Spraying 733" + 67 66.7% £ 133 0.0° + 0.0 33 + 33 30.0° + 10.0
4 Wax 89.2® + 58 33" £ 33 00" + 00 75.8° + 58 89.2° + 58
5 Sorting 96.3% + 37 0.0° £ 0.0 0.0° + 0.0 96.3° + 37 96.3* + 3.7
6 Wax without spraying 100.0° + 0.0 33" + 33 00" = 0.0 93.3* + 33 100.0° * 0.0
7 Sorting without sprayin 100.0° + 0.0 3.3° + 33 0.0° + 0.0 90.0° + 10.0 100.0° + 0.0
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Table 3. Mean comparison of the post- harvest disease incidence (percent) of sorted orange fruit in the end of third
week keeping in germinator

Third Week

Treatment Total Sour Rot Blue Mold Blue Mold on Green Mold ~ Green Mold

mean +* S.E. mean * SE. mean + S.E. mean + S.E. mean = S.E.

1 Control 3337 £ 172 95° + 48 95 + 48 238 + 126 333° = 172
2 Soaking 676° + 51 42" + 42 00° £ 00 63.9° + 14 676" + 5.1
3 Spraying 733" + 67 66.7° + 133 33® + 33 16.7° + 88 433° + 33
4 Wax 925 + 38 10.0° + 58 00° + 00 89.2° + 58 925 + 38
5 Sorting 100.0° + 00 74> £ 74 00° = 00 100.0° = 0.0 100.0° + 0.0
6 Wax without spraying ~ 100.0* + 00 267 + 120 33® =+ 33 96.7% + 33 100.0° = 0.0
7 Sorting without spraying 100.0° + 00 33" + 33 00" + 00 96.7° + 33 100.0° + 0.0
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Means with the same letter in each column are not significantly different at 5% level of probability (by using Duncan).
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Table 4. Mean comparison of the post- harvest mean disease severity (percent) of sorted orange fruit in the end of
first week keeping in germinator

First Week
Treatment Total Sour Rot Green Mold

mean * SE. mean + SE. mean + SE.
1 Control 6.7° + 37 00° + 00 6.7 + 37
2 Soaking 133° + 6.7 00° + 00 133° + 6.7
3 Spraying 72° + 09 3.00 + 12 42° + 05
4 Wax 369" + 69 00° + 00 372" + 67
5 Sorting 557 & 135 00° * 00 557 =+ 135
6  Wax without spraying 408 + 118 00° + 00 408® + 118
7  Sorting without spraying  69.4* + 3.3 00° + 00 69.4° + 33
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Table 5. Mean comparison of the post- harvest mean disease severity (percent) of sorted orange fruit in the end of
second week keeping in germinator

Second Week

Treatment Total Sour Rot Blue Mold Blue Mold on Green Mold Green Mold

mean += SE. mean + SE. mean * S.E. mean + S.E. mean + S.E.

1 Control 270° + 151 00° + 00 52° * 27 269 £ 13 21.7° + 126
2 Soaking 50.9° + 89 0.0° £ 00 00° % 00 89° + 34 50.9° + 89
3 Spraying 26.1° + 21 192° + 30 00° + 00 03¢ + 03 6.9° + 22
4 Wax 826® + 61 02° + 02 00° * 00 113*  + 04 825 + 6.0
5 Sorting 957 + 43 00° + 00 00° + 00 266° + 09 95.6° + 45
6 Wax without spraying 91.4* + 13 01" + 01 00" * 00 184% + 41 91.0° + 1.2
7 Sorting withoutspraying ~ 97.4° + 22  07° + 07 00° = 00 19.2%° £ 40 96.7 + 2.0
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Table 6. Mean comparison of the post- harvest mean disease severity (percent) of sorted orange fruit in the end of
third week keeping in germinator

Third Week

Treatment Total Sour Rot Blue Mold Blue Mold on Green Mold Green Mold

mean + SE. mean * S.E. mean = S.E. mean *= S.E. mean + S.E.

1 Control 3297 + 170 03° + 01 570 + 29 1419 + 18 27.0° + 141
2 Soaking 670 + 54 08 + 083 00" £ 00 95" + 33 66.1° + 6.0
3 Spraying 47.1% + 94 370*° + 108 1.0® £ 1.0 08" = 06 91° + 1.8
4 Wax 88.8% + 6.0 23" + 16 00° £ 00 14.1° + 23 86.4° + 47
5 Sorting 100° + 0.0 07" + 07 00° £ 00 287 £ 13 99.3* + 07
6 Wax without spraying 100° = 00 42* + 24 13* + 13 244 + 29 945 + 1.9
7 Sorting without spraying  99.9° + 01  07° # 07 00" + 00 222* + 25 99.3* + 0.8
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Means with the same letter in each column are not significantly different at 5% level of probability (by using Duncan).
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Figure 2. The progress of orange diseases over time in different stages of sorting line based on different disease
measured indices: incidence (A) and mean disease severity (B).
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Table 7. Variance analysis (mean square) incidence and mean disease severity of orange after cold storage

S.0.V df Incidence (%) Mean Disease Severity (%)
Sorting 2 5279.22 ** 819.82 *
Error Sorting 6 26.95™ 92.41"™
Size 2 121.84™ 60.07 ™
Sorting x Size 4 61.19™ 176.57 ™
Error 12 65.04 117.10
Cv - 13.45 55.29

NOW IR CE IR SR PRV IRV SV S Y B CYE PO o2  NCER N AR S PV P e
*, **and ns: indicate significant differences at the level of five percent, one percent and nondifferent, respectively.
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Table 8. Mean comparison of the post- harvest disease indices of sorted orange fruit after cold storage

Incidence  Mean Disease Mean Disease

Factor A %) Severity (%) Factor B Incidence Severity (%)
Control 32.71° 6.42° Small 56.36 % 22.68°
Sorted fruit without hot water and fungicide spraying ~ 79.01 % 20.19% Medume  59.84% 18.55%
Sorted fruit with hot water and fungicide spaying 68.19° 27.72° Large 63.71° 17.49°

A5l a )00 Jlasl mdas j3 (g ls e glas (SSls b,y ) Solel 5 5l w58 e slacd > L sl Sl
Means with the same letter in each column are not significantly different at 5% level of probability (by using Duncan).
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