Mechanical Sciences in agricultural machinery, Vol 1, No 1, Spring 2013 AY Sl ) oylad ) al> (g5,5liS gle eile jo Sl psle

w) [P 55.333.‘34) C.';li..oj..a} 9 Gi“...lS.o C;LAMﬁ w.‘i) 9 S CA}.‘:}) s&.&‘éﬁ OLo) ﬁ.’il}'
T lgy ke 8l o s dosre ' bl G b dans
G3aS (pwdige g (8 Dlidiod iy 550, (lul,S (creb il g (55,0laS Sladiod 35 e Lhaghy ol -blis iy b aew
. . & o | e ., & e . r
Sy Ol (b mlio 5 (65,9laS Gladios S 0 Ltmghy jboliwl —ol) Govaw G deze
6 5y9LES 0uSails 5g,mls s ol8ails Lsbiul - Slog, el |

s odi gt
SOOIV VAFYY : Llge —+ OV VFAYYYVY 1al ~VYYD Sty 08 OFAA ey Bgiio «(3,b (63sliaS @otiome e
zarifneshat@yahoo.com : S5 xSl ey
AYNVIYE i Gipds dnb VNN F il o &l

ol S>

2 et s 3 Slodns (i olsen oo sled & (e )5 e ntets 123 5 @ e 5l G (St e
Foo Sluls 2ol S poe ;0 Wlgh o Sloso (pl 5 IS 156 sl el )l aslllas a5 395 00 G 5l Bl ) g g Bl 2 Sl e
Slogad (an 5 oad sloml (SlSe Sleas (e 595 2 S Cusb) g Stlsp ol ) 36 (B (nl 5o 09 Bl
Jo5S 6 sylal gy JB 50 anlo g0 o Uil 51 ey 5 il e 50 (idaly g S5 4y Cunglie cinSl (55,1 wiile SG39)55,
Sl p e [0 Sl oy 03)ls dedio i (gl S 3l S g, g Sllo b ed) ol lis mls Al ey
dodo Gliee Gy g Lo wliigd 5 atile 68, 50 4 Cund | dedo (e (i LS 68, Ll el 5o ls (Gle JL3I STy
VO Cagh, L S jo cuiils ) bogs o asduo (liae (508 9 961 (S0 05 abaili ) aoj0 A Cush,y slls S5 jo cdils 4y bgy e
O reS (ol ;1) plSin oo Sl g dedo Glime (p e et Lawlgl) plSm 395 Cubloyy 50 09 (Slae 0 o)) wo)s
Al gle il Be 5wl o e o5 2l (L sl olsS 4 bgye bt b ol (gie) s & dado 203 (e
)y @ Loy Jo5 (koo AVITY 2l STl s 53 990 (6551 (n bt 450 ok 4y SG3es5, Sleogas 59, 2 SIS (S
e LS an)ly 4 barye J5 (oo VYIVY (lie 0 o (0 5208 5 992 4ilis

Soieley Slaogas —cuils p - Sl deto - i) i salS (5l

dodide
A o]y bz Cmer 0958l 595 Gl 4 4z L

’ oS 5l ey (Solanum tuberosum L.) ce) o
s s e 5 dg—ad BlgS Lyl iy (5138 (el (g et

S5 o 0 4085 10 S el ke 3ol e *Ulr“ Sed 4 ez =l Jgame Gyt 1253 g @iy
oguo yiiw ,o .(Hasan Abadi & Hasan Panah, 2002) S8 Goelea VAT 09 VooV o 39 e o
Sladeo £95 (5 pmye 5 et 5 (S35 5 | (S
Slteslon Yogone 2Bl oo Sy 5l g 9 il (S

Ol a5 g ools olaidl 3 ) Gle <uaS ;5 (o2l)
o=l g ool clls y Jaazte 3 audis YYY S0 mlans
545 Sl (el LS (i fhotn eSSl Glpl 5o oS
s °°;f° ol éj& Sloso sl ©y90 2 28 mm SUSa Jlya V) v sgus e 51 VYAS el Lo
Sy o)l ol S g xS S @ et Gl (] bamd CeilS s e 0 5p e 5 S 5 Ogelis
S Sl oy Ll St aile Lo ol gl 15 35 sl il 5 (Anon, 2009., FAO) el

Hlr e 5l ey e &5 VEY Gl s o >
STV o, Slee Lo Ly (ool)y oy ,LiS2 OF -4 L
00l SBld ey e (132 Mz 9 d9h o0 blo
S L g 61yl o) o ((Anon, 2009) ¢l

5 05,0 a8l 0l Yaoro g oS Mis |y ol b ailes ol
Jole ailgy o (SilSe Dlodio 130 Wigds 0 0038 dodo b
Slzul 5l S gl &y )0 09 (55lem 5 (Sogll Lol
a8 ole 3l xS oz Sl Y game 3 asa s

.(Van Zeebroeck et al., 2007) og dalgs jLs b 2S7,B . L
e bl Hlode 5 (5590 (Fore polie g lo (poling YL

Ay yo anulad 51 Lol oo conis (65, Jlade .ol o)

[ Cutting L oS ol cilcn Sl F LY Jgamo ol 5o elans
2- Bruising
3- Bortrytis 5 ccalizee 3blie o aiS Cobls g b aly 0 YU o Slac

4- Penicillum

Yo



sy e S35, Dleogas 5 (Sl Slono 68, 9 S Cush, il le 36

05, 9 00,0 FIY Lisd )l 08, o ,0 F/0 B0 o8, oo
30 (6590 Bnd )0 el ool 34158 ws o0 AR asile
2 a8 R s 0 Sles (e jsS e adlaie o Lo ples
00,00/ 0 Log o OIY L ST o8, 6l o)l sleuss
Cils p Slals gz a5 Crul 0850 3o, BIOY las )]
Jeoo)l adlate )0 (65500 Buiod )0 (uizren Sgd oo Dgmne
LosST o) slp el p oo Sl Gl o)l slozas 5o
Ao )3 BITA 0 il o j5iS 10 ClS 890 0das o8, S
uials;l jo.(Hasan Abadi et al, 1999)c il ooy (5,155
GleaS o Sluls e wl plol liwjes o a5 (6,500
5ol 085 o )3 PIT Ul 08, (sl wetls y alo o 0 0
AJYSCURPRWESRIR | oA IPCH PR WESRIR | 0 TA RGN P ACR WSS Y
Y ogam 4 oo Li,l5S oo, VOIF WST5T g e ye VY
el T a5 oouwgy sloosd 4 bgs o Slasls (ol ooy
IS Bas (Anon, 2000)aib s 5oy 9 JSK6 0y sloons
Cils 5l ey Dlals fals ) SeaS Geiss (nl el
G825 o=l el L ally (oo (o) o ol Jpame
DRl gz () o Bl e Ll g oo
L 5 Sk jlssad arogs BaSaddy & o oluls
Slals sy (be) 5 Olej a0 ove Cupe Jlosl
J=B Geazs cpl 5losal s 4 ol ails, PBlas o 1) o
@S ey by oo Jyamme opl GBS adsi (sl ool
goe Jimol Lo 1) 0l 5588 Gls 5o (slae )50 slagyges]

D0 Ll o o o g cudlo

leedgy 5 olge

Ty x> aidlaie o AAAR (el)s sldlo o alejl
shls adhie sl SLe o 8 1ol 4y o coy liw pi
S 90 4c ;50 S Olasein ail oo 2K U lawgio cdly
el 0ol N Jgo 50 Sialej]

L CHIR R W O SUSUOWRCIN RYVIP JU 1 Y1 B R
o (o) s Sl (e 9 VAR (pasS 3 e 9355
Csd G S Sl gladls g0 4y, 90 Silegil
($,951 5 o dlis g e cpl ol solinal el
099 ObeSe et L i g0 5 4z )LSG (e glaass b
5515 (2l jemme 5l Ty 055 (S, (g a5 00gy eul )
Y Jouz 50 eolatwl 0,90 5 (coe) o Dlastive 5,5

PO PRW |

iz

S Sl g Jle 5l (S (Sl (slag 5l (SBL dee
O (03 (Sledo iz e all o Ldd )0 (o)

a8 5 g0 S 0] 0 aS gladdlas BB (o Fy (GO

9 u_.wb); 4.19-)4 ® 9 LA..Q‘ B as Cowl

)‘ o= )‘u\_'é.c u_’l aS Sl a-.\_i.))f g.,u_w] )L?d C}.&‘Oﬁ
Glocd iy aw) oo a0 0 OF & ganaz 0 5 XS g
S s sl 00y 5 Sleao (o581 ki Cely (55905iSS
Cbls ol B (b o e e 4 03y Sloduo duoys Ve
alasl ol il g i g Jom ol jo ol oo, 0 Yo g
cdl> )0 0us deas.(Peters, 1996., Goyal etal)azsl
(SO S ) ) el e el i3 90 4 IS
Lngb PAY L.u.c) &>L§ -Y (J&m QL?U‘ 9 Cewgy QM oS
L o, ».( Baritelle et al, 2000)(_ Sx855" 5| 50 ol
30 =) o Jgazte 5l )0 Ve sgas aS wes ge lis
s b o 4 i g S K855 dndo o Ll wo o
Oley 4 azgi b dods ol jlade 00 F oo Jgamme B o
Oyl g il alSn lga slos (S Lyl i wcils
Sl S g St LS )0 0y waler e jglas
Sy leadis s sLab I SLs ol 095 (i,
Ve VL) wboe Gl (K855 dnno (odle 53k ek
Sy gy 9 5eow Z8L L LS 0 oS Jj90 50 (s
dodos pow 90 4y (KBS dedo (S sl 093 i3, pas
Bishop et al, ) ool o rols b g S slbS jo
5o oS wisly Hlas VAAY) o) Ken g wls b 10.(1980
o)lj dodo g s_;)LMD )‘J_AA ‘s.n)—‘jasj F) ‘5-d S 65.356
> g ) o JlaBie (ol 8L (el s 4 00l
oeSL.(Hyde et al, 1983) uob o rals dlis (g9, S
Co—w uLuLa u‘)_».c 099-‘4’ 30 (S yirn g TuTo 0)5—|).3
ol oaid plosl s 5l gy g Zdlo e )0 S
a 03)ly Slaled (lime 990 (o 3l il 5l
il Gley eed, Jed 5l aliee Julse 13U cow Jaame
Sy a8 s bl il e S Cash,
Olie o sl WWAY Jlw o Jooyl (65,0les aliass
FIY L,ST 08, slym o lee glocaisS o (e s Slusls



Mechanical Sciences in agricultural machinery, Vol 1, No 1, Spring 2013

AY o ) oladi ) alr w53,5lS slo etle y3 SilKe psle

ialesl ac 30 S5 Slaseie V Jgoz

Table.1 Soilcharacteristics oftheexperimentalfield

Ec RV KW RV PH KW
- - Qo0 s duo 4
@Sm) sl Jigs Sl S S
Yo Ya/o < [PYY \VIYD 4 & ) o)
lalej] 5o oolitul 8,50 5 ) o Slaseine Y Jgax
Table 2Characteristics of potato harvester used in theexperiment
lac 0 Cud b 3LS 0,90 g Kws o3 5 e
She o Cad)ls S sy Jlail g5 I 99 Ol ° w3} LNt o s, olaws (essils) ole
(csbos p lS2) (b o) (¢ S5kS) ()
1o IS < Sl & 2t V¥ Y VVAXAYXYOY

6ol Slakin ¥ Jgos 0085 olsal Giolsjl

ialesT 5o ooliiwl 8590 o) o pBl g ol Dlasein ¥ g
Table 3 Morphological characteristics of potato cultivars used in the

experiment
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Table 4 Summary analysis of variance (mean squares) of potato mechanical damage during harvest and after storage for two months
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Table 6 Results of comparisonofmeanstest using by Duncan'stest
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Abstract

Potato is one of the most important agricultural products after wheat, rice and corn. Considerable
amount of potato is always damaged during harvesting and post harvesting process. Studying on
parameters influence these damages can be effective in the management of loss control. In this study,
the effect of variety, harvesting time and soil moisture on mechanical of samples, during harvest and
storage time of two month. Moreover, the effect of these parameters on rheological properties such as
rupture energy, Strength against penetration, and stress relaxation has been investigated using
factorial design. The results showed that variety, harvesting time and soil moisture have a significant
effect on potato damage during harvesting and after storing time. From this point of view, Agria,
Sante and Fontane varieties have the most damages respectively. The maximum amount of damages
was related to soil moisture with situation of wilting point (9 percent), and minimum amount of
damages was related to soil moisture with field capacity (15 percent). During harvesting the Max and
Min amount of losses were obtained during ecarly harvesting (middle of September) and late
harvesting (middle of October), respectively. The maximum and minimum energy required for rupture
was 87.22 and 73.34 E-3 joule related to Fontane and Agria respectively. Strength against penetration
was 6.76, 6.56 and 6.26 N for Fontane, Sante and Agria respectively. Max amount of stress relaxation
was 72.36% for Fontane by Santa and Agria with 71.20 and 69.04 percent.

Keywords: potato — Mechanical Damage - Harvest — Rheological properties
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