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Fig.1. Section of the oily sunflower head harvester consists: 1- Reel, 2- Divider, 3- Bar, 4- Plates, 5- Head
height, 6- Bar height and 7- Ground

aa oldls
S8 &S canl G,k claaily ¢ gl Jols an clals
asliol 3,55 s 4y igd Jitie pleS saissS sy 4y a5 oyl
Coyw iy Al laday  Suss sl oy (g6fw sl
)y 0uiblys do casliol £lisy) Sz 3bj b o5 e
W) o) S9) 3 opE g i esliel gl o BB cusliel
é.:L.p U"L",‘ P Lgl)’ du.B) w.))‘ Lgl.bdu].} d;o)‘xl ..\494.: &
Bexe ool 4y SB pleS Cuiy j3 oS €85 pll Gygo opl 4
g &b Jlde 5 aslul dolal Cjygod dbpe ¥ b o ke
(Elyamani et al., 15 (gyql x> CB S5 b, Solsl cla 5o
Sl g odd day; glaah 5 gl Jols s» laly 2011)
ool b g ol L:zsoT P Mo gl pue dlgo I laaily (gjlwlas
ol Candds ods Cudldp colue Hlade gly s 55, (V) b, )

(Dehghan et al., 2010)
W, x1000
P=g P, ()
Y, xnx A

() oy s9Sw y iy wlals wo s :P;
&3l ladd slaas i

(@r) ;8 ) 0ud xex slaaily ggemme 459 Wy

O Aty g it (o 2ol s Sl (o)l oo (gl
@ culie Goply Copw e dacus iy pbxl w8
Jobs Jits cslogioll b wdats caclo p jaghS Y/0 o
35 iy ol 5 cpess T3 £l g Jguasns oxisblss "abus glis)
solay N USS 0g opleS lesl g s Sl wo )y Joli
S Mibe gy B caby sa Sl sy i
Sy 5 el amde (Lt oSty (g9 |y Jite (glajiel)y
o oled il ab plsl o5 WY (JI Y dgds celu 54,
85 pll o ¥ Job 4 (iga5l VY g0 )3 22 o5 s o5y
ol dgemise |y ey oo 3t YE -l (a8 o ploml (sl &S
Sl A po oS ol g A3 bl (e; @5 o Glalew
sy ol Loy cutS o515 390 0 plosl o3l8e gy ol
ol 2 2 plol GLSy Ll )3 agygeil o COISS, (o)
Sels b B hysSh pgasl 5l oled oo (sl ol
5 oolital (YXVXY) LS5 ¥ 5 o ¥ 5 8B Y L ol
gaw 93 3 3 gyl g (e il Vo g Ve ) aw 93 55 alis £l
A5 oelas (o Bl VY 5 5)

1- Bar Height (BH)
2- Head Height (HH)
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L el
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Total 11

** Highly significant at 1% level; * significant at 5% level; ns, not significant
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Fig.3. Effect of BH and HH on the combine losses
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Fig.6. Different Bar, Head and sunflower situation
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Introduction
Sunflower planting is mostly carried out for two particular purposes; oil production and as nut. Harvesting is
one of the biggest problems in both types of sunflower. The difficulty of harvesting and less scientific research
have led us to study the mechanized harvesting of this kind of crops. In this research, head losses and grain
losses for the inner section of combine were investigated during mechanized harvesting of oily sunflower and a
regression model was used based on the experimental tests for head losses and grain losses in the inner section of
the combine.

Materials and Methods

After preparing an especial head for harvesting sunflower, the head was set up on the combine for measuring
the harvest losses. The cutting, threshing and clearing process for sunflower seeds were done during the tests.
The design of the head is the same as the sunflower bushes are firstly bent by the bar and then sequentially the
cutting, and transferring processes are done. The tests were implemented in an oily sunflower farm by a combine
harvester (1055 john deer) in 3 replications. The farm performance was 2170 kg ha™ and was located in
Kermanshah province in Iran. A pre-test was done to define the best combine forward speed and finally 2.5 km
h™ was adjusted for combine forward speed. The bar height (BH) in two levels (20 and 70 cm) and head height
(HH) in two levels (60 and 120 cm) were independent parameters to evaluate the head. The dependent
parameters were the combine losses and head losses. For the analysis of variance of the variable parameters, a
2x2 factorial plot with 3 replications was used. A regression model was defined based on experimental tests.
Results and Discussion

Having done the experimental tests, data were analyzed and the effect of independent parameters on the head
and combine grain losses were investigated. The effect of the bar height on the head grain losses was significant
at 1% level and the effect of the head height and interaction between bar height and head height on the head
grain losses was also significant at 5% level. Results showed that with increasing in bar height, the head grain
losses increased. With a change in the bar height, the location of the cutting point is changed and this led to a
change in the head grain losses. The effect of the bar height on the combine grain losses was significant at 5%
level but the effect of the head height and interaction between bar height and head height was not significant on
the combine grain losses. Increasing in the bar height led to increase in material other grain (MOG) which enters
to the combine, and also resulted in increasing in combine grain losses. The coefficient of determination of head
grain losses in the regression model was 0.97. The model was able to explain the relationship between the bar
and head height with head grain losses due to the relationship between independent and dependent parameters.
The amount of R-squared for the combine grain losses in the regression model was 0.53. Because of the effect of
other parameters in the inner section of the combine, the output of the model predicted that increasing in the bar
height and head height, resulted in increasing in head grain losses, and also increasing in the bar height and
decreasing in head height let to increasing in combine grain losses. The output of model showed that regulating
the bar height and cutting height could reduce the harvest losses by less than 3%. This R-squared is obviously
less than R-squared of head grain losses model. The output of the regression model predicted that the increase in
the bar height and head height was associated with increase in the head grain losses, and increasing in the bar
height and decreasing in head height, resulted in increasing in combine grain losses. The output of the regression
model showed that the harvest losses can be reduced less than 5% by regulating the bar height and cutting
height.
Conclusions

One of the most important parameters for mechanized harvesting is the head mechanism which cuts the crops
and transfers them to the threshing unit. The cutting height in the sunflower head was defined by the bar height
and head height. According to the linear relationship between the head and combine losses with the bar height
and head height, and the interaction between them, the regression model was able to predict the result
successfully. This model of grain losses in the head and combine model can be used in the intelligent combine to
minimize the harvest losses. The optimization of the bar height and head height for minimizing the harvest losses
can be the subject of next researches.
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