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Table (1). Effect of fungicide, waxing and solutions dipping treatments on storage
parameters of orange fruits cv. "Local" stored for 120 days at 4°C and 85-

90% R.H.
) el A P W o sal) A | lagal) A
% 5351 Ol o e R dlall % sl O lalaall
Chilling | Carotene °.|_ Ao % 451 Weight Treatments
injury% content 70 TSS% l0ss%
3250a | 859a | 12la | 1605a | 216 a O
No Fungicide
25.66 b 8.14 a 1.28 a 16.19 a 163 a Jﬁflﬂ/&?.
2 gm.I"” fungicide
36.80a | 852a | 138a | 1627 a | 248 a G
Waxing
21.36 bb 8.21 a 111 Db 15.97 b 131D & ; el
without waxing
TN
34.66 a 9.65 a 0.97 ¢ 16.25 a 2.63 a )
Control
o
3375a | 810ab | 131 ab | 1623 a | 206 a | 7 dse%I0
10% Sucrose
o
3200 a | 876ab | 131 ab | 16.17ab | 230 a | $2o s %20
20% Sucrose
Qb )80 %1,5
2591 b 762 b 1.24 Db ab 16.15 1.30 a p 53 guall
1.5% NaHCO;
b g0 )80 %3
19.08 c 7.71 b 140 a 15.79 b 145 a p .93 guall
3% NaHCO;

A5 Jdia) (5 sl die 3 gaal) aaaie (K00 UEAS Gaua Ay gine (558 Lein aa o8 Y Adia 0 Al (o all & i ) )
Values with the same letter(s) for each parameter separately are not differed significantly according to
Duncan test at 5% P.
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Table (2) : Effect of interaction between fungicide, waxing and dipping treatments on
weight loss (%) of orange fruits cv. "Local" stored for 120 days at 4°C and

85-90% R.H.
sl &3las Dipping treatments
7.3 71.5 7.20 . . Auall
710 dalaa 1o .
Gl Sy | Sl Sy Jslaa : ) (" AlLe2)
eﬁd)..al\ eﬁa}.al\ L.’;_)S.u LﬁJSiBSj}LA Zéjh:O’ V\m FungiCide
3% 1.5 % 20% | s g gm.I*
NaHCO; NaHCO; sucrose
2.16 ab 2.60 ab 3.50 a 2.77 ab 3.3la S c
No waxing
Zero
1.33 ab 0.78 b 1.70 ab 1.83 ab 1.66 ab Wc.. .
axing
1.66 ab 1.33 ab 2.50 ab 2.16 ab 2.83 ab Nb : oS
0 waxing ”
0.66 b 050 b 1.50 ab 1.50 ab 1.66 ab Wc. .
axing

S5 Jldial (5 siie die 3 gaal) axaia (K0 LA Guus Ay gine (558 Lein aa 68 Y 4l o jally o yids Al Al
Values with the same letter(s) are not differed significantly according to Duncan test at 5% P.
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Table (3): Effect of interaction between fungicide, waxing and dipping treatments on
T.A. (%) of orange fruits cv. "Local" stored for 120 days at 4°C and 85-

90% R.H.
xdl @3llxs Dipping treatments
73 71,5 720 710 sl
KT EpRCen K EpRpCes Jslas : , el Alalra | (17la2)
o533 gacall o533 gacall S S w?);jﬁn z::) Waxing Fungicide
3% 1.5% 20% Sucro°se gm.I*?
NaHCO3 NaHCO3 sucrose
16.13a-d | 16.43 a-c | 16.00 a-d | 16.20 a-d | 16.76 a SO
No waxing
Zero
1533 d | 1553 cd | 15.50 cd | 15.86 a-d | 16.33 a-c &=
Waxing
15.76 b-d | 1650 ab | 1676 a | 1653 ab | 16.06 a-d | o O
0 waxing
2
15.93 a-d | 16.13 a-d | 16.43 a-c | 16.33 a-c | 15.86 a-d &=
Waxing

A5 Jlaial (s sina die 3 gaal) aaete K50 LA Cus By gine (35 8 Lein a8 Y Al Caally o jids ) )
Values with the same letter(s) are not differed significantly according to Duncan test at 5% P.

o s S 4S8 Jane ef e (40ad)) Jdlaall (8 jeally dlaleadl e JWE5L00 L ol 5

(1 Jsaadl) a s small Gl g )0 73 515 (A erdl dlalas Ll e Ly sine Cadlial 5 lalrall 48

S alaa aoan ( JE L i g SN ApaS 8 4 sine IR Al aa 5 Y 4l (5) Jsaad) e edang

O Ja1aal e S aen ) e pe U e cdilladd) 8 jeadl s aedil) 5 auall (g dlalal) Jalal

s O (s LSI A4S 8 e clS Jallaall (8 eadl (a5 aandiill 5 anally dAdabaall el
LAY @Al

«peel pitting bl s 88 & aw JSG e sl ) jual el 1(7) Bagull ) by Lual) 4 5
(1995 «0ys,A15 Petracek) soill mlaws (83 5ull Casd s 0l LS 8 collapse Ul aalis
A3l aazll sd shlial 85,580 8 depressions S 5 e dikie JS& o lay ) (ld dylay
s sl (A Leisl a3l Adhaial) Gl ¢ A 5¥) ladlall [ 5eda amy oLl daay A5 3 130
Lo il G iy 5l A5 Ol sl Alial) S¥la 8 4 g Adls oy (M 5 il alll J st Laaly

(200105315 Agusti) (asats A gudll Ll dad (8 2ay Lad 5 Ll 4y 5 ¢ laall
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Caall JULE 5l el (7)) dca gaad) Ao (8 peid) Blalaa 5 aaadiil) 5 agaall G Jadaill 50 1(4) Jsasd)
/.90-85 dpwi Ay gha 5 0 144 Ax 3 e Loy 120 saal 45 Al " sl

Table (4): Effect of interaction between fungicide, waxing and dipping treatments on

T.A. (%) of orange fruits cv. "Local" stored for 120 days at 4°C and 85-

90% R.H.
<l &Bll=e Dipping treatments
73 71,5 720 710 Al
Gl Sy | Gl Sy Jslase Jslae : el Alalae | (il a2)
sl | gl & S & S ZJ::(; Waxing | Fungicide
%3 %1.5 %20 %10 gm.I*t

NaHCO; | NaHCO; sucrose sucrose

127ad | 008ef | 109 ce| 127 ad | 075 f | S0

No waxing Z6r0

v

138a-c | 142 ac | 144 a-b | 151 ab 1.18 b-d &=
Waxing

141ac | 142 ac | 142 ac | 097 d-f | 074 f | S=0o
No waxing

v

1.56 a 134 a-c | 1.29 a-d | 150 ab 1.20 b-d &=
Waxing

S5 Jldial (5 sine die 3 gaal] axeie (K3 LA s Ay gine (598 Lein aa 68 Y Al (o pally o jids Al al)
Values with the same letter(s) are not differed significantly according to Duncan test at P 5%

Dl (a2 100/pske) 2SI (4355 SN dpaS A pardl COlabaa s asaiill g aaall oy Jalail) 50 (5) Jsaal)

790-85 dyuui sk s o0 144 da 0 Lo Logy 120 sl 4353l " sl Caiall JU5

Table (5): Effect of interaction between fungicide, waxing and dipping treatments
on Carotene contents of orange fruits cv. "Local" stored for 120 days at 4°C
and 85-90% R.H.
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Table (6): Effect of interaction between fungicide, waxing and dipping treatments on
chilling injury (%) of orange fruits cv. "Local" stored for 120 days at 4°C
and 85-90% R.H.

il SOllas Dipping treatments
73 71,5 : 710 ] Ll
’ 720 lalza 1- o
gy | s ) , _
JYpLNT S| Jstaa i Ll (" ALe2)
pal Pl 20% § S Zero Waxing | Fungicide
3% 1.5% iorose 10% 9 | gmIt
NaHCO; NaHCO; sucrose
2500efg | 4500 a | 40.00 a | 4400 a | 4400 a | S = 0
owaxing |
20.66 gh 23.33 fg 16.66 ¢ | 31.66 cd | 34.66 bc &
Waxing
d-g 25.66 | 30.66 cde | 30.33 cde 40.00 ab 4333 a | & * o
ab No waxing 5
500 i | 29.00 cf | 16.66 h | 19.33 gh | h 16.66 s
Waxing

S5 Jldial (5 siie die 3 gaall adaie K03 LIRS G A gine (3908 Lein aa 68 Y 4l o jally o il Al al)
Values with the same letter(s) are not differed significantly according to Duncan test at 5% P

Cadlid) 5 335 pall ) pual (8 D J8) 4 g0 gl i S0 73 (85 ) seral) Ll il a8 g

Caalidl ‘A\ ceﬁdj..al\ Gl g Sy 71.5 gﬁ eid) Alalaa Lgali (gAY O lalal) @A;JLAJUL L gina
0515 Ahmed @as s GAS (1 saall) Sl Jlaall L85 ) saall il 5 &5 il jlad (e L sina
AR o) 835 5l) )l e Sl (3 A0ad 03 sl S Sy 3 i) L e o (2007)
bl (o sy 08 45l Alalae () bl 83553l ) suals 2503 sl 53 1S Alelaal) L) Ay
5 ¢ s guall g S Alalaall il 8 (Sl ) Sl Gaala) 5auSOU saliaal) o) sall das gL )
(e gy (2008 «0soATs Lin) gl el 23 Laludl) ) Wl Ll 5 laill 3200 (e i

144




Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Ga8l, A el)Hdlas
Vol. (45) No. (1) 2017 ISSN: 1815 - 316 X (Print) 2017 (1) 22211 (45) 2laal

S 535 l) )y L) (e Bl o e a0 Ul gsan (55 o 4031 (6) Js2al
and) D3lalaa 5 el g aall (a JAdaill G3lalae Ul aa g 2% Aa 3 e Lasy 120 32ad (Al
E ot 2 30 aadl (s S0 Alds el 5 e 6533 ) )yl B (0 A pale By ol

(75) 835,58 ) pal e Bans i) il 35 303 guall il o S 73 A el analill

RESPONSE OF STORED LOCAL ORANGE FRUITS TO DIPPING IN
SODIUM BICARBONATE, SUGAR SOLUTION, FUNGICIDE AND WAXING

Nagham S. Salah Nameer N. Fadhil
Hort. Dept., College of Agriculture and Forestry, Mosul University. Iraq
E-mail: nameer_ff@yahoo.com

ABSTRACT

This research was conducted in the cold storage of Horticulture Dept./College of
Agriculture & Forestry/ Mosul University. Orange fruits cv."Local" were brought from
a private orchard in "Balad" re%ion (70 km. south of "Tikret"). The fruits were picked
carefully in the evening on 24" November 2010, in the morning of the next day, the
fruits were transported to the Agriculture College, precooled, and stored in the cool
room at 7°C. for 2 days before performing these treatment: 1- dipping in the solution
of Curzate fungicide at the concentrations 0 and 2 gm.I™ . 2- dipping for 2 minutes in 0
(control), 10 and 207 and 1,5 and 37 sodium bicarbonate 3-paraffin waxing (waxed
and non-waxed), and the interaction between the treatments. The most important
results were as follows: Two gm.I™ fungicide treatment reduced significantly chilling
injury disorder incidence. Also waxed orange fruits reduced significantly weight loss
and total soluble solids and total acidity, also waxing treatment reduced significantly
chilling injury disorder incidence. And among dipping treatments, 1,5 and 37 sodium
bicarbonate treatments were the most effective, as they reduced significantly of total
soluble solids and total acidity, besides, they were very effective in reducing chilling
injury disorder incidence. The interaction between fungicide, waxing and dipping
treatments was more effective than the single factors, especially in reducing weight
loss, also inhibited chilling injury disorder incidence.

Keywords: Orange , Sodium Bicarbonate, Waxing .
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