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Fig.1. Exploded view of the cutting and conveying mechanisms for lentil harvester: 1. Ppully, 2. Belt, 3. Fixed blade 4.
Blade, 5. Bearing, 6. Shaft, 7. Gear

L

0 ey (elo il -F oaSTas ¥ 5o —Y conimd il —) i peds wdle cudldyy el LB g 4 pislSe Ladly sloi —Y JSS
o) da>

Fig.2. Realistic view of the feeding and cutting mechanism for mechanical harvesting of lentils: 1. Elevator conveyor,
2. Tank, 3. Separator, 4. Supply chain mechanism, 5. gearbox
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Table 1-ANOVA Results in evaluation the effects of treatments on grain losses of Flip variety
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Table 2- Results of variance analysis of effects of treatments on grain losses of Shiraz variety
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Fig. 4 and 5. Effect of forward speed and cutting height on grain losses of Flip variety at (4) G MC of 14% and (5)
GMC of 8%
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Table 3- Mean comparison of forward speed and
cutting height on grain losses of Flip variety
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Means followed by similar |etter(s) are not significantly different at
the 5% probability level
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Table 4- Mean comparison of forward speed and cutting height on grain losses of Shiraz variety

OO EW ) () (Sl e

S (L) oaSle i

CH (cm) Average value
4 10.25°
8 11.1°
13 12.42

FSkmh')  Averagevalue
15 10.4°
3 115
4.5 12.7%

ESowen] 10 CJGM B 6)“%5;*“ e 6‘)"3 L;)Lo—‘ ).]4; )'\ “5)"“"“ J5)_> 6‘)“5 Lghbwil.m
Means followed by similar letter(s) are not significantly different at the 5% probability level

85 030l (ol o g a5 L0l 45155 Kl 5 Lo dlains
DY st o 13 (g dme 513955 (55, Hliwe 2 ooy s

Slals 3 5518 ysioge 4dS 55 LIS b
(Andrew et al., 1993) sl o cHLE il clayles



VA0 90 Jluwows ¥ 0)lols of 0l (55,9l sl puiilo 4y Ji5 ¥y

Frog S ¥10 Co s )3 opizman Bl oo Guld o8 1 i 7Y
Celis p yoshS VB oV slacue po 3l it polie opl Ceclu
e BMR] Caelo p yioghS ¥/0 s o g VY Cagboy 55 Can]
2 g el e sl A i gLl gl vy 90 Sluls
2wl AY ey lan g ZA Cagby sly e opl &S 500
TNY cogb, (glp Sluls BB e «yie sl VW by lis)]
SBMB] jlade (A JSs) aslgo ZYIY 9 VO L il s gy JA
O yele A G gy 9 7Y Cask) 53 el i 085 090
ol aS s s el Y L ply jieslS F/0 5 Y slace pu
Sy Jlae (ol A cogboy 53 3L o AN s o (6lp 5o
33 Opizmed B o ZYIY s VYV L ol s el g culid
5 s gl BMBT ade 7Y gl o il W 5 glis)]
Th cigby 3 aS Jls 13 09 TVY 9 < IA L ply cus 5y i

35 MY 5\ |l gl M)

14 -
12 1|
= 10 |
;ﬂ_.q.
Y
= o & -
2 9 ? |
&= 4
2 |
[ ., =
Filip PR
(1400)  DIHZ Bl
14%8) (e

i i LSy p 5o kS AF/D L5 SYIVD oy by e
by YU aliie mls (Mostafavand and Kamgar, 2014)
S (Ve oY) (2line g 0ycgygmaite Vo0 V) Slgn o )Y (gjoye
5 i 5 (Y 0)) (Bgie Y+ 8) Lugdl (¥4 +¥) plo 5 200
b o A 4 5Ll cogb,y ials s 5,155 (YY) I
i JLal 5 oM Caoglia LilS 15 s |y iy ilsE
Cde oS Cagby o LacdM e Suiss cuols (]38l 5 dig
Ol 4 9&),\31 buwg dlie bt Abb o uie Sluls il
g Bgcsilaan g (V+8) Lusl (V+-¥) Silga 5 Visjg 00 (VAAY)

A ol (VoY) LIl

9 Sugh, 9 ey BliAe 7 glacy ju quas ad ) 9o dewslie

st 5
A iy gL )3 055 oo odaliiio A S j3 oS jobo o
A gl ghaw 93 3 53 i 08) e Olols plie e e

cutting height 8 cm
(e il AD 2 plas )

.15
.23
w a5

7S Forward sp eed
3 (k)

,

— = 53 o A et

Shiraz (sl 7 el
(8%0)

sl A oy lay) 5 cogby g sy Caliste zolaw 13 (s 13, 93 Oluls duslie A JSWS
Fig. 8. Comparison between losses of two varieties of lentils at different levels of forward speed and moisture content in
cutting height of 8 cm

cutting height 13 cm
(’.'_. L_‘,;il_v\ ™ ‘_L)_! :Lﬁ_‘u’.l

14

12
Ea 10
P
23 °
=N 6
13

=15
-3

=45

Forward speed
(kmvhy

LS it e et
(islos 53 jungl€)

ool WY b 6,1 50 Cogb) g ey alisio gl 45 e o) ¢ Olols awlio —4 JSWS
Fig.9. Comparison between losses of two varieties of lentils at different levels of forward speed and moisture content in
cutting height of 13 cm



Yol oo cdls y joliiod 9950 Cabld p criblo b y1 g 49305 0 5l0 glac )50 (2l 3

Sl yioghS Y E VD slacs j )3 uld o8 sl )b e
ﬁ,j) LS‘)—’ Lol s odalio ).MOL;&JLMJAL’\CL)A))J E_LOJ)l o g
3y cadlllae 3)90 oie oLl (53 Cudl 3929 0 £l
@ Cond (5508 Oluls g yuin 3Sdes (g wbl cle 4 uld
S Jgma> i rzmen D (LS 593 5 3lynd ep o8
el jo Jlog LSV Co o S0 9 485 p1lS Lawgs Cluls
i cald o8 9 20 (o A By eld)] o )3 VY cugb,

D)5 o

S 5 4
oyl 9 oMol aiue; po a3 ploul ldllas ol zuls
el esgpdin S Jolo dw cjlind (og 08y (sl a5 0l s
Cps otlid 08y sl 9 Y Jloinl o 3 4l cugb) 5 S
CJQ_MJ 3 u.:)J &LQJ)I LQIZ\ JL:».>| E:Ja.w).) &l u.)}lo) 9 ‘_;9).".\».)
yg0 md)y 93 yb (il Sluls p gl gxe SI70 Jlas
i o aily cugloy (ials 5 iy elds)) ce o Lil581 b dalllas

Gl bk el e ialid] Jgmame Slals ccudlsy

References

1

2.

10.

11

12.

13.

14.

Abdi, R., and A. Jaai. 2013. Mathematica model for prediction combine harvester header |osses.
International Journal of Agriculture and Crop Sciences 5: 549-552.
Adisa, A. F. 2009. Development and performance evaluation of a pedestrian controlled rice stripper.

Ph.D. Thesis, Ahmadu Bello University, Zaria, Nigeria

Andrews, S. B., T. J. Seibenmorgen, E. D. Vories, D. H. Loewer, and A. Mauromoustakos. 1993.
Effects of combine operating parameters on harvest loss and quality in rice. Transactions of the ASAE
36 (6): 1599-1607.

Behroozi-Lar, M., and B. K. Huang. 2002. Design and development of chickpea combine. Agriculture
mechanization in Asia, Africaand Latin America (AMA) 33 (1): 35-38.

Geng, S., J. F. Williams, and E. J. Hill. 1984. Harvest moisture effects on rice milling quality In
Cadlifornia Agriculture. Agronomy journal 95: 38-44.

Huitink, G. 2005. Harvesting Grain Sorghum. Available from:
http://www.uaex.edu/Other_Areas/publications /PDF/MP297/8 harvesting.pdf

Hunt, D. 1995. Farm power and machinery management.- 9th edition. lowa State University Press.
lowa, USA.

Mansouri, H., and S. Minaei. 2003. Assessment of machine parameters effect on wheat lossin combine
JD 955.1th National Conference of Assessing Agricultural crops Wastes. Agricultural Faculty of
Tarbiat Modaress University 45-51.

Mostafavand, H., and S. Kamgar. 2014. The effect of grain moisture content and forward speed on
grain losses of three varieties of chickpeain mechanica harvesting using feeder and cutter mechanism.
International Journal of Agriculture Innovations and Research 3: 2319-1473.

Mostafavand, H. 2011. Design, Development and Evaluation of a Cutter and Feeder Mechanism for
Mechanical Harvesting of Chickpea. Msc thesis, department of farm power and machinery, Shiraz
University., Shiraz, Iran. (in Farsi).

Mostofi, M. R. 2011. Investigation and technical comparison of new and conventional wheat combine

performance to improve and modify. Agricultural Engineering International, CIGR Journal 13 (3): 63-
68.

Sidahmed, M. M., and N. S. Jabber. 2004. The design and testing of a cutter and feeder mechanism for
the mechanical harvesting of lentils. Biosystems Engineering 88: 295-304.

Swapan, K. R., J. Kamaruzaman, WIW. lsmaeil, and A. Desa. 2001. Performance evaluation of a
combine harvester in Maaysian paddy fields, Asia Pacific Advanced Network (APAN), University
Science Maaysia (USM).

Wheat Production in Arkansas, Wheat harvesting. University of Arkansas. Division of Agriculture,
http://www.aragriculture.org/crops/wheat/harvesting.htm



329U (b yiilo &gyl
FA5_FeB o IVAD pgd Jluoss ¥ 0 lods o il

Journal of Agricultural Machinery
Vol. 6, No. 2, Fall - Winter 2016, p. 396-405

Field evaluation of cutter and feeder mechanism of chickpea harvester for lentil
harvesting

S. Kamgar® - F. Noori Gushki® H. Mustafavand®
Received: 01-06-2014
Accepted: 10-08-2015

Introduction

The main producers of lentil are Canada, India, Nepal and China, respectively and Iran is the ninth producer
in the world. The hand pulling is the usual method of lentil harvesting. Use of conventional combine because of
short leg varieties, wide combine head in dry land and grain losses by cutter bar vibrations is impossible. So a
mechanism should be designed to harvest the lentil plants with minimum damage. This mechanism should be
evaluated under different tests of crop and machines such as forward speed (FS), grain moisture content (GMC),
different varieties and other parameters. Some researchers studied the effects of GMC (Andrews and et al., 1993;
Huitink, 2005; Adisa, 2009; Abdi and Jalali, 2013) and FS on grain losses (Geng et al., 1984; Swapan €t al.,
2001; Mostafavand and Kamgar, 2014; Hunt, 1995). Field tests were conducted at three levels of FS 1.5, 3 and
4.5 km.h"; three levels of cutting height (CH) 4, 8 and 13 cm and two levels of GMC, 8 and 14% on two
varieties of lentils including Flip and Shiraz with three replications.

Materialsand Methods

The feeder and cutter mechanism for chickpea harvesting that was the base design of device which is notched
wheel and counter shear, was used. The other components of device were dividers, slat and chain feeders, belt
and pulleys, chassis, elevator conveyor and storage. Two split plot design based on a randomized complete
design was used to determine the effects of above treatments on lentil losses.

Results and Discussion

The ANOVA results indicated that the all studied factors; FS of feeder and cutter mechanism, CH and GMC
had significant effect on losses of Shiraz variety (P<0.01). FS and GMC had significant effect at 1% probability
level and CH at 5% probability level on lentil losses for Flip variety. The interaction effect of GMC with CH and
FS had significant effect at 5% probability on Shiraz variety but none of treatments was significant on grain
Ioss&s of Flip variety (P>0.05). The renges of losses of Flip variety at 8% GMC were 8.6 to 10% for FS of 1.5
km h*, 9.1 to 10.4% for FS of 3 km.h™and 10.4 to 11.4% for FSof 4.5 km h™. These ranges at 14% GMC were
79t089%for FSof 1.5 km h, 8.4 t0 9.2% for FS of 3 km h™and 8.5 to 10%for FSof 45 km h™. Theranges
of losses of Shiraz variety at 8% GMC were 8.3 t0 10.9% for FS of 1.5 km h™, 9 to 12.4% for FS of 3 km h*and
10.7 to 13.6% for FS of 4.5 km h™. These ranges at 14% GMC were 8.3 to 91% for FS of 1.5 km h?, 83 to
9.9% for FS of 3 km h™and 9.2 to 11.5% for FS of 4.5 km h™. The comparison between two varieties at dlfferent
levels of FS, GMC and CH indicated that the lentil losses of Shiraz variety were more than the other vanety a8
cm CH at 8 and 14% GMC. The difference of losses between two varieties was 0.8% at FS of 4.5 km h™ at 14%
GMC where this value was 2% at 8% GMC and same FS and at 14% GMC and 8 cm CH from FS of 3to 4.5 km
h' was 0.3% and 1% for Flip and Shiraz varieties, respectively. Also at 14% GMC and 13 cm CH, the
differences within group were 0.8 and 1.4% where at 8% GMC and 13 cm CH were 1 and 1.2% for Flip and
Shiraz varieties, respectively. The results of the study of field evaluation of cutter and feeder mechanism of
chickpea harvester for lentil harvesting showed that FS, CH and GMC at 1% probability for Shiraz variety and
FS and GMC at 1% probability had significant effect on lentil losses but CH at 5% probability for Flip variety
had no significant effect. The lentil losses were increased by increase in FS, CH and decreasing of GMC for both
varieties. There was no significant difference from 1.5 to 3 km h™* and 4 to 8 cm CH in Flip variety while
significant difference was at al levels of FS and CH in Shiraz variety.
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Conclusions

At studied varieties, Flip variety because of more performance and minimum of losses was better than Shiraz
variety. Also to achieve the lowest of losses by feeder and cutter mechanism, FS of 3 km h't, GMC of 14%, CH
of 8 cm and variety of Flip was recommended.
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