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Abstract

Soybean is mostly harvesteds by conventional grain combine harvesters. Harvesting losses is one of the major issues in this
way. Harvesting losses cannot be reduced to zero, but using the correct methods and proper equipments could reduce it to an
acceptable level. Estimate of the losses rate in harvesting stage and recognition of effective factors in essentioal to decrease
the losses. For reaching to a minimum loss, each one of harvesting processes (cutting, threshing, separation and ...) must be
optimized in operation. In this study the influence of forward speed, moisture content and plant density factors were used to
make a mathematical model for John Deere 955 combine harvester rear losses. The experiments were conducted in soybean
farms in Moghan plain, which is one of the major soybean prodcution areas in Ardabil province, Iran. For statistics a 3x3x3
factorial pattern based on randomized complete block design with 3 replications (in total 81 tests) was used. The effects of
forward speed (in three levels of 1.8, 2.5 & 3.2 km h™%), moisture content (15, 19 & 23%) and soybean plant density (40, 50
and 60 plant m?) were tested again combine harvester rear losses (%). ANOVA results showed that the effects of all three
factors with the double and triple interactions were significant at 1% probability level on rear losses. The losses were increased
with increasing forward speed, plant density and moisture content. Linear regression was used to determine the relationship
between dependent and independent parameters. The results of regression analysis of the model showed that 77% of the
combine harvester rear losses is justified by the three variables studied in this study. The higher standardized coefficient of
combine forward speed in the model make it the greatest effect on the rate of combine harvester rear losses.
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Table 1. Different levels of factors used in experiments

e ¥l
Level Factor
Al=18 (el ;3 yaglsS) (59 ey g yuo
A2=25 Forward speed (km/hr)
A3=3.2
Bl= 15 (22,9) Jyazs Cugb,
B2=19 Moisture content (%)
B3=23
C1=40 (aw o=y jo slawy) aig (ST
C2=50 Plant density (N/m~2)
C3=60

NA) pleoS 00l oS (g9 iy a1 50l (polan jglaieay

Slgi s lawg 10 oae AN slaws @ laes S dilo  Jab o (Y/Y 4 Y/
Ot (nleS a2 (2)0) Je VIV (oye g e Ve Jobo @y Cubloy
i ae Jlase B Cepu lel o Cllilsy 9,00 L aS g0k caial
S5 0,90 dae o S lanl a4 oy 5l 8 g oali sols ol
-C,q?.lc) S5 )‘| 3% J}.a:m g,u}.lc) ‘_gj.:fo}‘..\j‘ &5‘)-.‘ ..bo)fsaw
D 4y & )l50 Cagh o oolaswl Fe e Loy Jow Jlew Jlions g
2 a5 0 g5y Sliglel 5 eads cullasl wies 500 53, VO
23 Jyazme s Slos (S0l jslaieas 0 plonil L5 550 Cusb,
SB s Joame JS g oo aislasl Bolal &0y g ac) i ;0

9 0% 3l om 9 03,8 i D929 ladils g oud g0 (S L

ol 9 edd oy ao g5 oz aisley il o Lol 3 5 Ly
s -F bl ae -V ode ol we )l wsg O)le egh
el o) b Ladlre glaalis 4y oo a2 -F 5 as; Y same
Aol 4838 0 a5 o, Smghy pile Sligios BYS  ols Lt snd
5 0,10 0gmg 28l 55, 5 an pl w jo 5lo gime BB o
Vom0l Saegh ple SLEIS S (S5 28 Gl uiznen
Nave & (2013) lawgs ool plowl Sldlas o ail oo doyo ¥ I
Lgw Jgamms 0aiS cudils p (plaS” lals 5y gl olSisls ;o Paulsen
5 oyt 30 0 cilizes cloglis| § Sglie ccasb, il Co
Shade b adl gl oyt ol ol agh (nl @mls 288
Gl Jgarmo 0aiiS il liaS 5] gazx axly 45 0o ,28/FE
DY gazs 0318 Cuils y Sl b b e slogtegly (om0
aiiles (glale ¥ game 59, Slindon (pl Clélano go (LiS (55 5laS
05l il o () i) 50 (S 7S Dlidn g 005 92 5 pS
556 oz b @25l 5o I el 485 el Lge Jpazee
o515 g Cudloy pllin 53 Jyame Cugh; w59 yda S sla g5
2l Joe Q00 paily) Jslate (pleeS e 28l Lges Joame
loygiSth ;18,5 I 0 b (pleeS e Sl gm 61y cnlie

0,5 il asllas o0

Lo o9, g Slgo Y
Omt 9 ) 9, ahald 5 Lgw 05lSe coiS o9 o Jlo wizr o
sbolas 5 ggeil hgiws (e 225 dilaie ) Lsw slacius,
-V ol o Jease (pl iS5 (g eb 4 el 00§ (0l
Aol by g o ,0 Djgo 4y g e ((ou0) LIS Gaoe oK S5 L
Sy, ol SKaS L -Y ()l et g0ty 5 s ye 5l VY1
Vg sy Ko ady 0 655 9 S5 BV aloli b (Sslegy
2 S5y 5 e oLV Aol b Sologty iy, oS a5
3P slo by 4 ZaS 008 (o0 el bgar oy A g g0 iy
ol e 555 o 450 s 53 il slo o515 ol el
o.\%a)fr:l;.dldua)oﬁHJL.,Mﬁa)aiaiq?‘Pl D09 90 4SS
By 5l peh) @iz sla oBaus I ol )gleS (s j0 S5 g
I oo Mt Oy9e (g yh Sras JalS o Slas w03ilSe
s ol 55 el 5516 S, gt St o515 sl 10 s
& Ol opl asads 4 o3 50 (el B s S kS o (no
Olsre & oo aleeS Sy ST S 50 50 050 00l Gliles &0
b onlbeS )5 codyb 586 ul 13U (rmghy onl Lol )55
Ol o35 adlate )3 bgw Cbloy (o) o5 e 0 () 4 2y
L o ol slagny cs3bor ol 5 5y (e b 5,5 s ool



\F. . JLHJ/\ o)wfo)joléj)gw“)w‘}g&o d.l).«.m.i

oL Ko g 00l3l5 50 Y'Y

Jyazmo Cél glimo 4 b po (il ylg 4 3205 -F Jgur
Table 2. ANOVA related to the amount of crop loss
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Fig 3. Comparison of the average loss of different levels
of agents with Duncan test at 5% probability level
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Fig 3. Interactions effects of speed and moisture content
at different levels of planting density
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Table 5. Non-standardized and standardized regression
coefficients of the mathematical model of the combine
harvester rear loss

o wlye

DYV SO I
NS oo sl Q3 ey
. . Regression
Standa@_zed Non-stand_ar_dlzed coefficients
coefficients coefficients
-2.184 -0.652 St S
Forward speed
Gy oS5
-1.285 -0.27 .
Plant density
Sk, e
-0.76 -0.04 Moisture
content
S S5 4z -

S50 Lo )eS 1 ilides slaw ;o Jgame il i)l 4 po s -)
OLi (Cagb) sgme 5 Jgame o515 (nleeS (5970 Sae ) aslllae
b osiin (pl ool g 9551 4 52 olans (py NS (5392 13 xS
cls cdl e o

5 Jyazme o515 (leS opty S Rl L Ol Gl -V
e Gl T sk sl

doys drle g Gl lp Joe el plge 4 a3 Jae T
5 Jyaze o515 (aleeS (6958 S bl () e S8l e
w8 al)) Jyame Cusb ) lyime e

TYY dg05 oS aad o lid Joe Seew S, a5 5 Jols ol -
G Gl 53 (s p 0)90 i de Lawgs (pleS e S3I ol
ol a5

Soriay Sy & bgpye 0a 3 jlabinl o po (599 Vb @ 4295 L -0
s oad o R Jis Jelge o 51Nl plo @ Cond (nleS
S8l Gl 95 1y 58U i S pbm Sapm e (SiBgR ()

Anonymous. (2015). Harvesting statistics and crop
production statistics for 36 years (1978-2013). Ministry
of Agriculture — Jahad (In Persian).

Bougarie, |, Dizaji H. Z., and Khorasani, E. (2013).
Evaluation of some affecting Parameters on wheat
harvesting losses in JD955 Combines using mathematical
models for reducing combine losses (case study Ahvaz
country). The 1%t Nation Conference on Policies toward

9y S o ulasl o (V) e Sl Gl e o p0 dslme § (Lo 6 2
oolo W J?M W}'o) 6‘9.».’2'.4 L)‘)"‘A 9 J}»A}m ‘-“.5‘).9 su,)l.».os

y = —0.652x; — 0.04x, — 0.027x3 + 0.032x,x, +
0.017x1x3 + 0.001x,x3 — 0.001x;x,x3 o)

‘(kmh'l) uJL-AS Sgrina S8y ol JA X3 g X2 X1 ‘01 BN as
(& Foo yo Ggp Slawd) Jgaze o515 9 (1) Jyarme (Sugb; (slyine
w).)d.x ),»..) R W) Q)L).:Lw.:‘ 9 03 Q)‘J.AL.M:‘ Qﬁ""‘"’)f) w‘ro
SoyS 5 ombyly 4o 5l el s Slosel & Jgoz ;0 Coon
A.»JLC sl L)‘)"'“ Oy ] 00 ao)3—| ¥ Jj» B 03 43‘)‘ Lféb) JM
pho )5 S alad; K anlle 550 Jis slopeite 5 e
oolainl b oles oo [0 &jleds ol oanlice o/ 0V 3l aaS Jlozs!
dyaze o515 5 Jyame Jugb, lyome (nleeS” Sty S
Ol Joe Sorm S5 4525 5l Jolo @l (i o 0905 (St
Sy90 yaiin duw Jawgl plieS e S8l e LYY dgas 4T des e
w5boe Jalge nlots g po 0ailonBl 1YY L 5 0092 j95 e oo 4
el o Bl islesl ol jo 4

e C8l ol (28l 5 Joo (Ggmw )5 5 il ylg 4 55 -FJgux
00 puile ples

Table 4. Analysis of regression variance of the
mathematical model of the combine harvester rear loss

RRHECSS

Sl o (:Ske Ol pd 2te
MS df SAY
. O35 3 S
0.259% 7 Caused by
regression
0.007 73 N
Remainings
80 &
Total
oo Jleisl mhaw jo s pe e
&Ll -0
Sustainable  Development  (Agriculture,  Natural

Resourses and Environment) (In Persian).

Charles, W., Ellis S. L., and William, H. (1993). Measuring
and reducing soybean harvesting losses.
Agriculturalpublication G01280. University of Missouri
extension.

FAO. (2017). FAOSTAT data base. FAO, Rome.
www.faostate.fao.org



http://www.faostate.fao.org/

\F. . JLA/\ c)Lo.M:? 0)50/6))51.“505“‘1“3&0 dJ)AAAJ

Oy Ke g 00135 50 YA

Fazel, N. Z., Mostofi, S. M., Adelzadeh R., and Gharib
eshghi, A. (2008). Investigation and Comparison of
Combined Soybean Harvest Losses (Direct and Two-Step
Harvesting). 5th National Congress of Agricultural
Machinery and Mechanization. Mashhad, Iran. (In
Persian).

Hirai, Y., Schrock, M. D., Maski D., and Taylor, R. K. (2005).
Loss Evaluation of Soybean Harvesting on Four Types of
Headers. Written for presentation at the 2005 ASAE
Agricultural  Equipment  Technology  Conference
Sponsored by ASAE Seelbach Hilton Louisville,
Kentucky 13 - 15 February 2005.

James B., and Wills, J. (2009). Combining Soybeans
Efficiently.  Soybean  Production in  Tennessee.
Agricultural Extension Service. The University of
Tennessee.

Lamp, B. J., Johnson, W. H., Harkness K. A., and P. E. Smith,
K. A. (1962). Soybean Harvesting (approaches to
improved harvesting efficiencies). OHIO
AGRICULTURAL EXPERIMENT STATION Wooster,
Ohio.

Mirzazadeh, A., Abdollahpour Sh., and Moghaddam, M.
(2011). Effects of Operating Parameters on Threshing
Efficiency Control the Amount of Threshing Loss. Journal
of Sustainable Agriculture and Production Science (In
Persian).

Miu P. I, and Kutzbach, H. D. (2008). Modeling and
Simulation of Grain Threshing and Separation in
Threshing Units, Part 1. Journal of Computer and
Electronics in Agriculture, 60: 96-104.

Mostofi, S. M., Valiahdi M. S., and Ranjbar, 1. (2014). Field
Evaluation of Grain Combine Rear Loss Equipped with a
Grain Loss Monitor in JD-955 & JD-1165 Combine
Models. Journal of Agricultural Machinery. Vol. 4, No.
2. (In Persian).

Nave, W. R. and Paulsen, M. R. (2013). Soybean Seed Quality
as Affected by Planters Meters. ASABE. University of
Illinois, Champaign, lllinois.

Razmi, N. (2010). Effect of Sowing Date and Plant Density on
Some Agronomic Characteristics, Geain Yeild and Its
Components in Soybean Genotypes in Moghan Region.
Seed and Plant Production Journal. Volume 26-2 (No. 4)
(In Persian).

Soleimani, M. and Kasra’ei, M. (2012). Optimum Adjustments
of Grain Combine Head to Reduce Seed Loss in Colza
harvesting Using a simulated device. Journal of
Agricultural Machinery. Vol. 2, No. 2. (In Persian).

United Nations, 17 June 2019, New York (www.un.org).

@ @ This is an open access article under the CC BY NC license (https://creativecommons.org/licenses/by-
nc/2.0/)



