Journal of Agricultural Machinery
Vol. 3, No. 2, Fall - Winter 2013, p. 133-143

B

RIS s el

639t sl iilo 4y yis

At WFIFY o ATAT a5 Sl ¥ o ot ¥ alo

Sl 0593 (b o SO ol (F 4l eedS 0 IS e Ol ST )

Yoo . T . E AN . N
dl’d‘&:‘"""*""“‘v@)“&*" ig\.l,axfbtak.m
QN il b

AN 2 by Gy

LRVCES

C.vl_....{).: Cowl 03l uLMu FranvALY CJlJA.DU ol P o )0 ‘\.\J)l.) L;)LO)LJI 0y9 4{@\19@ C«..D...{ Lo S>> st.m}: Jl}o )] odliiuw! b)s)Al
w_wdu)ls 9.)).:4.:19.)”““15.\))150.\“@9; DJLACA.\QLC)JI‘}ADUQJI )0 u»l.w] u)l).:.).))f‘;o L;?L') D)I%J PK}Q..»I]M}aDW u}g..ow.l.{
Jitie 00 4y 9 185 )15 gy o €0 lgd mandS 8 Jglome )3 (65458 Jas b o 28,5 )15 gy 590 S 08 505
uolp)_:(bl_‘o\" 9 \ ‘gs:l_‘o)l.ul ua_\_:) )l_ul )0 d)].&_g(i: ul_A) CJAAs(M).);sv ") 4)19.) WK_\J)K J9l>m alisks dLmCA.LzLC )JI 9 KW
Ml b B )3 STl ] 90 4 glls 5D o2 (Ko g orbeds (835 el A5 tpmnstio V] Jode Jolb o S51S
Ty g /D s 5D Al Y] Ja.\A).gt\.Ja.) pdS 5,18 cldale 310k lis besld usl)lg 4o a8 )5 )48 Llod g 4500 390 (B0lal
des 3 ol A (5SSl A I ne el (855 g (Sojiy Cnol 93 2 ld Sy IS Cle 31 S sl o e 7N s )3 el
(SIS gl a8 s L Silie dunlio a8 dol w4 JIol obS VA g VAY VA Lol & 4190 manndSy IS a3 £ 9 ¥ e clale
Joe o Slolsl e cpioman .033,5 oanlie o ol maud (55 5 493 munndS IS 51 o3kl gglan adS” (P</41) Iy ime i}l
ol 00 Yo sixe (Ko yix g dtuainwY] Jodo (59 0 (Sloylil )3 o8, g clale 3 o8, blate HB1 51 plaS g o)l (SO

&M 0 iligy dlgs eVl Jodo il yis ulld 3l e 236 0IS” (5L 2319

sl 08 ool (65,5l Y smmo o0yl 0,93 b )3 dsy
el )15 b o 39k 58b i o (lSen 5 23 LY
B s 290 1y )9S o pB)) Cn e )l plg> (I3l
2t Ol 6ygabgs Bos GlalEI L 45 Wdges (3135 5 fa50l
GMLST a8l 5 005 Lo (sladigas e 9 4Bl Ltalsél ol 48
lagloj 53 ogme b Slin Sl s 231 3929 (5l e
o st o Ll )3 (50855 les Liljal L a8 ol ol alise
PSS ole b an bgpe (i Jlude (g yieS g Wb plalS
9 2 Juwo (Kashaninejad et al., 2005) el Ll
VI 50 ¥/0 O gio glackle 15U oy 4 (VorA) ofKen
dedd A 5 a3 5) e 08) 93 (b eSS Lo
VIO clale & bgyye coly hw (p il B350 )55 o Lx3ldy
OhlSen o gl cowl 1853 05, )3 5 maudS )1 00
orl Joho 0))923 5 o (S elgd 2 eads” SI(V- 1Y)
DR ialidl sl S 59, Ll 4l Lo o] isges
g s sk 0)]523 5 s L a5
2l CmiS 3gg 9 s gl madS IS 5l ool

dodo

I o s9dS ) umal  (653LiS gz S plie 4 o
39008 Juds & alawlie Jg sl 095 5 (VU Jls W55 o
e Yl (6 )M g Byino 35110 U Ciluns day g 153y
Jolis 1y sl Jomamo LY 4 5 olyod & wluls (o0
Lol s b bais 0956 g Joamo ()bl olgs calis 5 oo
U aie bl b Ol e 5 2l o (A5 5 oS
el I S by dlg el eolaiwl bl adly (ool
Cowl 035y (£ Y g a5l yae (il5 8l oy da o,
(Jafarian et al., 2011)
Sy 5l oolatwl diuej jo (0L sla jime w3l gl Jlw yo

Sgudo (93,8 olSuisly ((6550liS 0aSLil> ¢(65,0liS” (sla il awiine
Oy (ol sgdgp (8 0aSils (w00 —F
(Email: mostafa.jafarianl @gmail.com t) e 08y g — )



IWAY o190 Jlaons oF 05los ¥ il (g5 yslisS caomislo 4yt VTF

W““‘l{“\))‘lf J9_l>u )1 ‘l_moH B ..\.uun .))‘9 Lmoy.,o <9 LY
a9 9 B Sis 3l5] glen )3 5 0a zys algd
W2y dy g WAD ok JUbgy olyed 4 (00 SglS Ve (SNl
slesd Jlosl g el b auslio g oy (sl 500)5 Jiie
0990 Laasges plw ol yad 55 diges £+ liw lgd pundS'ny IS

20,5 2L doyd yao clale e b SA 568

S (ol S el )b (¢ S8 5l 0920

lodiges g9 3 2o lej] (Sl Lol G pslato 4
slailgwl Lo e ans (gl b plosl i 0500 (slelgiul
L5 4y il ) S ) &S 05 il ol S eigad Il L
o3 35 (93b; cdd b ol ok 4 g 59 0 oSS yia s V¢
Ay Gawd (B yd oy S pllss w4V S Solles g 09
plosl gl a02)8 b S g8 b die S 9y 2 b2 9 48
ceade  Bolai job 4 ogae Slho Cromid 5> (glalats Il ¢ yioloj]
S9) 2 35 Lges S g M by > e M35 (0 IS
ol dwd b g A o 00> )8 w3l o (6185 CeMle dlads
0?09 0dd a0l 69y 2 b (on omb g Vb e S
o (el Bdiged o S8l (19)3 )3 S aiged S8 L 5 )0 by
3 e 55 e 28 ] oo Vo g 8 L il IS
S0 T 0915 b5 Gl 45 428,50 8 5 g5 0
S 5Lid 5l Wged 59y g cawd JLiS S 3 G 5l e S W00
Slalginl ladiges dayl (e390s oy b coles ;D b oo o3l
VO L) (pSlie g ysto o ne Ve y a8 (1 S0lo b o S S
LDy 03lel u;‘;;"La)'T el gl o o

Sl (olsS s gl naiges auag gy — ) JSW
Fig.1. Sample preparation method for the determination
of mechanical properties
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Fig.3. Diagram of force-deformation in uniaxial test on
cylindrical samples of golden delicious apple
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Table 1- ANOVA results of effects of variety, concentration and duration of the storage on modulus of elasticity of

apple

F jlado Oiley yo il NN G JOVES 37 VoS
F-value Mean squares Degree of freedom Source of variations
22.73 ** 3669063.6 ! w9
4.071* 655814.5 2 algd pundSa I8 clale
21.07** 3394773.7 2 Sloylil e
1.729ns 278620.4 2 clales o8,
1.282ns 206490.9 2 Sloylil # 18,
1.116ns 179854.7 4 Syl # clale
4.669%* 752302.6 4 Slolsl e clale w08,

161112.868 342 s

D05 45 e SINS 5 70 paw 3 I gme I FAY maw 3 > me SIFF
** * and ns: Significant at 1%, 5% of probability levels and non-significant respectively.
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Table 2- Interaction effects of variety, concentration and duration of the storage on modulus of elasticity of apple (kPa)

X1 ulol* X‘N ..lol* X’ ..l»l*
6% concentration 3% Concentration 0% Concentration
slo¥ Slo,lil  ale) Flo,Ld! oyl o slo¥ Sloylil  sle) Floyldl Sloylil (g oo ¥ Sloylil slo Y Sle, L) o, 9 wdy
2month Imonth 2month Imonth None 2month Imonth variety
None storage None storage

storage storage storage storage storage storage storage
5 S

1767.42%F  2049.65% 2130.11¢ 1824.33%"  1885.4]°® 2015.44% 1482.03%  1879.76%" 1952.54°  Golden
delicious
o8 Gl

1548.78%  1827.98%  1884.39°% 1324.31° 1674.56™%*  1180.11° 1753.64°"  1419.71" 1856.02°  Red
delicious
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Means with the same letters are not significantly different in 1% level.
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Table 3- ANOVA results of effects of variety, concentration and duration of the storage on yield stress of apple (MPa)

Flaio Olay po (Sl NN [CHPOVES I W

F-value Mean squares gﬁ%ﬁi:f Source of variations

437.58%* 0.672 1 )

5.096** 0.008 2 g3 eanldS IS clale

62.99%* 0.097 2 Sloylil e

0.105" 1.6063E-4 2 clles o)

38.77%* 0.0595 2 Sloylsl # o8,

4.409* 0.0067 4 Syl # clale

5.178%* 0.0079 4 Sloylil s clale # (8,
0.002 342 s
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** * and ns: Significant at 1%, 5% of probability levels and non-significant respectively.
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Fig.4. Diagram of yield stress- duration of the storage in different varieties
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Means with the same letters in each column are not significantly different in 1% level.
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Fig.5. Diagram of yield stress- duration of the storage in different concentrations

(MPa) o o8 95 (glp calisee slacdale 15 Slo)lsl b plid (25 (sl 5:Sle dulio —E Jgaa
Table 4- Comparison of means of yield stress with storing in different concentration for two varieties of apple (MPa)

X‘1 qul‘ X‘N ..Iol‘ X’ ..I»l*
6% concentration 3% Concentration 0% Concentration
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2 month 1 month 2 month 1 month None 2 month 1 month variety
None storage None storage
storage storage storage storage storage storage storage
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e C C g
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delicious
b b b b )'°)5 du
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Means with the same letters are not significantly different in 1% level.
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Table 5- ANOVA results of effects of variety, concentration and duration of the storage on yield strain of apple

F jlado Olar o (55l @3l p Ok 2ro

F-value Mean squares Degree of freedom Source of variations
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** * and ns: Significant at 1%, 5% of probability levels and non-significant respectively.
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Means with the same letters in each column are not significantly different in 1% level.
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Fig.6. Diagram of yield strain- duration of the storage in different concentrations
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