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Technical and economical cdmparison of onion diggers with and without

“sifting mechanism
Ardeshir Asadi, Orang Taki,

Assistant professor, Isfahan Ag{ibultural and Natural Resources Research and Education Center, AREEO, Iran.
asadiardshair@yahoo.com.

ABSTRACT

Attaching a side-mounted furrower diggers makes it possible to use a rear-mounted machines for digging onion bulbs
in broadcast plantedsfarms. To compare onion digger machines from technical and economical point of view, an
experiment was con\dhcted based on randomized complete block design in Isfahan province, Iran. Results showed that
the rod type diggeridue to inconsistent working depth causes the product weight loss of 2.32%, which is non economical.
The product weight losses were 0.15% and 0.16% in blade type digger and sieve chain type digger, respectively, which
are negligible\compared to that of rod digger. The required labour force for collecting the crop dug by blade type digger
was 15% higher than that of chain type digger. The higher labour force in this machine was due to more time and accuracy
needed for collecting of bulbs. The 15% saving in labour cost in chain type digger obtained in exchange with a higher
parehase price which was three fold compared to that of blade type digger. The economical breakeven points for chain
type digger and blade type digger were 5.27 and 1.76 hectares, respectively. In general, the chain type digger
proved to be more recommendable for larger farms if high power tractors were available. However, the blade
type digger with lower price, simple structure and lower maintenance cost can be a more appropriate option
for small farmer

Keywords: Onion harvesting, Onion digger, Economical evaluation
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Figurel: Rod digger used as a treatment in the experiment
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Flgure 3- Chain sieve onion digger Wlth S|de mounted furrower
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ALl Sl +ogm0 ) gl 31 ry pmile Caond i
koo e i S bl o3, Gups (Gbliwl Byl gl eeye o oy I
W Jro s (i
vElos Nias VEIVY BIYA e VY Y ) K Sodyd o3l
VOV -y VIS YIE- -If- 5 VY 5 b slabes 55 5ky
VY ¥y TYY VISA e £y Y o Yo e'@'\af ke
N
. O
(Jby gaalse coms s 32 0B )N) alojl (oo jlowd oyt juw alalli g yuiiio 4y 32 =Y Jguor
Table 3: Variable costs and break even point for each machine (Million Rials) \
el o5 Sloswo AN
alaiis (,Lse) & goxo (,Ls») 9 uaihas, 5 Feeges
s ety Wyo S5 olax Ay cdlaym Cand FECROUTR S (O3 e sloas
(L) oedile S Commiond (9> o (py55luS) (e 594 o4y (L) ()
s 9y 4
vy Ve 10 v YI¥¥ 5% oee¥ i5- ne YIE- Aot o5ite
- AID s VY VA YA LS e Vs slabee 055k
\IVF AID s VY YYD I ./~-\°\\ Vo- -Jed Vg - sladd oS5y
- - - . YO/A- “IA- i Y. . - NENEETY

e I3 ST 5 iy o ool 385 G5 St s 0 s G (55,55 503 10 9IS 1, ol o3k e ol ol
b I ssbar cnlply wiS oo et |y 0tle 5 sl 2S5 Q\L:ﬁ‘ Tl g S)5po &S Sl 0npd 5 Jol w5 Ced sl
OSke w3 Y 4 JLSe B/YY coSTle mhaw opiils Oyae 0 8 B8L,0 lgi ce eile CoSIle (gl golamdl mlaw pwds ju ddads duglie
G axg b.cwl 40 a4 9,80 LS VVE Jolas ol \’S':b L s slaas Sika au,m a5 el Jb o cplail o golaidl o Jb,e
e Jpame ol o 5 (5 555 8 Sling sl o] S b ol pan sl i e 6 pslee Slbos Sy Bls s 4o 45
woyar oSl 4 ool hles ol,5lis gy 3 c}b ol asS oo o 1y aBs jly o i S 3ky slopeile 1 (s lrsil sl

D5 s0 Cgmirs il goF alote slaca o 5l (S 08 3 Folaw (gl bl 05 og (eoladl by aail ails )
\

& 325 4 -0
5005 |y (oo 3555 55 53515 BBEL j5e Jore Iy slaggm oS Jlow JLS (S, axly cola g (b b aS ol plas ol s
Jbyt aleles @ jeme F B Logas (nl 0 Sl ons S wal8 (lnl 1o Jlgw e (55lo Glagedle b sy (a8 Gl w50 LS
(5 5 o5 Slogo BES (rns loadlh (eSils dnnslio b sl oad w3lo 5 (Byme Sl G5 (Sl 0atiS Juyd 9 5 (SoisS
alble 236 slagS )l: e 3 a5 ws e gl gola il a3y 5 lagsw sysleer slr T3k Slkes b ba e 5l 5,50 65,5 558
Sloduo Q\}fﬁ.\o\)le o )| gl S 3la 4 Con iy (Sl Dleas g o5 8l Cdeay slans S5y (Slass g slads) oasS JLye
5 OS2 e ,0 dad 4y ale bled pas Cewl oall 00y g oauid oS Glagaw 4 bogipe Syt AT g ae 0 YITY (glabee S5y j0 oS
b MLe 5y L ety 10 o5 0b s Jyame oVl 5 Khas 5,5 il g5 ol s s 0 abos S o SIS0
OS5 99 50 (o8 Sl lrne S o a1y e Lo 09 golaBl aS 00 S 5w 65,1 (s 50 (9ol e b sal e il )l
90 Ol 50 S S8l e iz 2Bl ged alam Mo BB glabos g9 L anslie j5 a5 35 w0y t VP g VD S Gl e g slans
2o ;0 V0 laas S5y 10 a5 Caslagaw 5yslaex sl 5l 0550 S slaw o paiile 90 cpl OO g i (gl e gl Hles
SB35 Iz (slp it 280 5 28y Byo a s cdets ele (2l 53 65 9 IR e 05 SIS a2y S5y 5 S ke
VO pigzadye 00 ol (Siis) Jome )0 (g8ae slagsw lik @l (b S 505 LS Grizpd 5 bigsw 5l gl a4 ooz
6l erble CaSIle solatdl pelans sl sual ewndts S5 Al Casd (6l ds il 63l 53 Ul crmble 10 6,5 (35 5k o



. . . . 9
SilSo (gwitigo (o 0y aond 3L N @
01 231 &y gl 390500 g poinsnn gt A\ | & I

d"-"’{":."‘ﬁ“fﬂdf“‘f""%' Buali ..ﬂ ndversiey

Elreys Sl o5y oS 5ha 5l eolansd ol w4y i asg bod aculbew LS VIVE 5 OITVY ol jay lasd 5 sl oy S5k
g yeosd iy 3 00l Glaile ¢iaS )l ool sled o b glasd S5k Ll sl apogs B 0,08 5 olo,9iST 5 0529 D00 ,0 ¢ 55,5
Lol S ob):; ul))BL.MS LS“).I 6wa~o d.u)f)».os LS)L'\'QE"

&y —F

Anon. 2010. Agricultural productions in Iran. Agricultural Research and Education Organization. Jahad Agricultural
Ministry. (In Farsi).

Anons. 2009. Kenan Ertugrul Tarim Makineleri Agricultural Machines. http//www.Ertugrultarim.com. \

Anony. 2013. Technozar Agricultural Machines: http//www. Technozar.com.

Azizi, P., Sakenian Dehkordi, N. and Farhadi. R. 2014. Design, construction and evaluation of potato dlgge(wnh rotary
blade. Cercetari Agronomice in Moldova. 3(159): 5-12.

Balls, R.C. 1985. Horticultural Engineering Technology. Macmillan Publisher, LTD.

Hemmat, A. and Taki, O. 2001. Potato losses mechnical demage by potato diggerrs in the Feridan rggwn of Isfahan. Sci
& Tech. Agric. & Nat. Resour. 5(2): 195-209 (in Farsi).

Heidarisoltanabadi, M. 2013. Determination of design factors for machines used in a novel two &tage onion harvest. Thesis
for the degree of Ph.D. Tabriz University: Tabriz. Iran (in Farsi).

N
Ibrahim, M. M., Amin, E. and Farag, A. 2008. Developing a multi purpose digger foxfarvesting root crops. Misr. J. Ag.
Eng. 25(4): 1226-1239.
Mahamadev, N. 1973. Agricultural Machinery. Kolos, Moscow, Russia.
Massah, J., Lotfi, A. and Arabhosseini, A. 2011. Comparison between capagcitive and photo sensors in depth control of
onion harvester. Journal of Engineering Studies and Research. 17(4): Q4\72

Mayberri, K. S. 2000. Market onions. US Cooperative Extensions Imperlal County Vegetable Crops Guidelines.
University of California and the United States Department of A\grlcultural Cooperating, USA

Mozafari, M. and Kazemeinkhah, k. 2000. Design, development ard evaluation of suitable onion harvester for small
farms (laboratory scale). Final research report. AgriculturallResearch and Education Organization.

Srivastava, A., Goering, C. and Rohrbach, R. 1993. Engingéring Principles of Agricultural Machines. American Society
of Agricultural Engineers. USA.

Soltani, Gh. 1990. Engineering economics. Shiraz University Press. Shiraz. Iran (in Farsi).

Sukhwinder, S. 2006. Design, development and figld testing of a multi purpose digger. Potato J. 33(3 - 4): 134-138.

Taki, O. 2011. Development of a front mounted.\tad digger for dense cultivation of onion. Final repot of research project.
Agricultural engineering institute. Jahad Agricultural Ministry (In Farsi).

Taki, O. and Asadi, A. 2013. Using a red-digger to dig onion bulbs in dense planting. Jounal of Agricultural Engineering
Research. 14(2): 93-108 (in Farsi)»®

Ulger, P., Akdemir, B. and Arin, S%1993. Mechanized planting and harvesting of onion. A.M.A. 24 (4): 23-27.

Viramontes, J.A.B. 1980. Harvestemwith mechanical rod weeder and soil agitator. United State r

N



