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Table 1- The forward speed of the combines examined in this research
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ol s o) oS S bl g g9
2% yrogksS The type and working conditions of the combine
forward speed (km/h)
2.87 New combine harvesters B> 0sSelS slaplaS
1.91 Old combine harvesters o238 55olS slapleS
121 Combine harvesters in irrigated fields &l &l 50 0gSelS slacnlaS
2.32 Combine harvesters in rainfed fields 020 &)l50 30 0SelS gl leS
1.96 Average speed of all combine harvesters S550lS slaipleS JS i s (1 Sile
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Table 2- Duration of operation and field capacity of threshing combines investigated in this research

)‘u\ﬂ’.& eSS \))9& Cduo
Value The trait under investigation
1373 (cele) ©SolS pleaS LY 3,515 olojae
The annual working time of the combine harvester (hours)
113 (42,85) oo paiS LS S sy gl ) oy
Working time to harvest one hectare of dry wheat (minutes)
053 (Celos j0 ,LS) 020 £)l50 50 0550l (LS slac )50 cud b
Field capacity of combine harvester in rainfed fields (hectares per hour)
186 (ai30) ol pass JliSe G cuilop sl 5 lejne
Working time to harvest one hectare of blue wheat (minutes)
0.32 (el ;o ,lSa) ol pasS cails 10 GsSelS plaS slas ) je o)l
The field capacity of the straw harvester in harvesting water wheat (hectares per hour)
159 (4835) (020 9 (21) pasS LS G ciloy gl 5 lejne
Working time to harvest one hectare of wheat (rainy and dry) (minutes)
(el ;0 ,lSa) (w0 5 2) oS £)l50 40 ©550lS (uleS slac i cod b Kile
0.38

(hectares per hour)

AveragefField capacity of the combine harvesters in wheat fields (irrigated and dry)
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Table 3- Separation of the origin of grain losses in wheat fields in 9 investigated provinces

‘ o . I ey _
ol gy SHBITCEEE sl ol ek UL el oS S g9 £l S5 olasd
Total loss total combine Processing  platform natural loss 2 Type of wheat Total number
losses losses loss Percentage of  cyjtivation of farms
total farms
1,0
4.86 4.11 2 2.11 0/75 34 = ﬁf”i’ |
Water fields 100
w20 &)l
5.14 3.57 1.89 1.68 1.57 66

Rainfed farms
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Table 4- Grain losses in wheat fields in 9 investigated provinces
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Total loss  combine losses  natural loss Province
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4.18 1.98 0.83 East Azarbaijan B olul,3l
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Table 5- The effect of the age of the combine on the loss rate of the wheat grain combine

(2o y0) aild o bwos” wlaly

Grain combine loss (%) J5 ey Slasy b yos
Js $291 9 aglod Percent of total  Number Combine life
Total Processing Head
3.63 1.89 1.74 25 25 Less than 10 years Jlor e sl s
4.59 3.01 1.58 20 20 Between 11to 15years  Jlo VO LY o
3.89 1.92 1.97 55 55 More than 15 years JLo V0 5l e

ol Jol) soleS olali o mb Ol ali g
Sl g p il SLals (5,90 8 olals g p,—aily
30 25l S (S g (Jo—one Lo plas 6)9])—2’
oo a3V Jgaz 10 Lo 1Sl dslin 9 # Jguo

O @l Jyere (plS 4 byoye slacols .ol

OHl—Sen 5 22> jiogi— jo 0dol Cwd
el 00l 1,5l (Dehghan, et al., 2018)
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Table 6- Results of t-test for the studied traits

5y ilinsl gllas ST s puilo BB (g lo sime ‘5"'5;:'?’" .

Std. Error Difference Mean Difference Sig.
0.60453 -1.21556 0262 16 -2.011 Total loss Js wlals
0.34381 -1.24889 0.720 16 -3.633  Total combine losses  _leS JS @lils
0.30140 -0.00111 0.416 16 -0.004  Platform loss p il colals
0.13836 -1.24778 0.007 16 -9.018  Processing losses S9l,8 wlals
0.04127 0.32000 0.777 16 7.753  Field Capacity Slae e bl
0.20047 0.54556 0.303 16 2.721  Forward speed (89 iy S o
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Table 7- Mean, standard deviation and Std. Error Mean of studied traits

3yl glbd (Sile e 1ol Sbo S g9 e
J
Std. Error Mean Std. Deviation Mean Combine Type
0.49388 1.48165 3.82 sere e (3o y3) caslyye IS clals
0.34862 1.04585 5.05 CSolS leS Total loss (%)
0.25320 0.75959 2.55 Fyewe pleS (3o y3) sulooS lils
0.23258 0.69775 3.77 wsSolS (plaS Combine losses (%)
0.23006 0.69017 1.89 Jsere e (2o ) pyicly lils
0.19472 0.58415 1.86 0SS S Platform loss (%)
0.12447 0.37342 0.66 Jsere e (2o p3) 5ys],8 lals
0.06042 0.18125 1.91 OsSolS e Processing losses (%)
0.03028 0.09048 0.7 Jgere ke (celo o )lSa) glas)jo cub)ls
0.02804 0.08413 0.38 osSolS pleS (Ha/hr) Field Capacity
0.11243 0.33728 25 Jyere oS (cebo )d yiogkS) (g9 pin oy
0.16598 0.49795 1.96 OS5 pbeS (Km/hr) Forward speed
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Table 8- General characteristics of the examined combines
(celw) dldlw 0,5 )5 o (Jw) so joe (JU ) w5 Cond (JLw) yos

C . : ) RS g9
Annual working time Useful life Purchase price Life Combine tvpe
(hours) (years) (Rials) (Year) yp
1373 10 3260000000 16.9 Straw crusher ©gSelS
1373 10 3000000000 141 Conventional Fyene

(Dehghan et al., 2018) 5 i»g} sbaosls:isle
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Table 9: Current and fixed costs of using combines (Rials per hectare)
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total cost  fixed total current moving accidental major repair service personnel __. tvpe
: fuel cost Tire cost yp
cost cost cost  repair cost cost cost
— Ols
2169308 385332 1783976 128410 219070 397610 134680 110526 689998 103682 =4
straw crusher
1323034 354600 968434 69710 118920 215840 73110 60000 374570 56284 yors

Conventional
Siagh sloesh sisle
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Table 10- Estimation of the value of wheat wasted in the harvesting stage in conventional combine and

thresher
o Gl puiS (25, ooy &l &ils (439 S o ,Sloc aily elaly
Lse » Jb 5 _ bes g9
(e 2 Jb) (S8 35 ,55L5) (S8 35 p,55L5) (2059) .
The value of wasted wheat . i . Combine type
- lost seed weight (kg/ha) Wheat yield (kg/ha) Grain loss
(Rials/ha)
5SS
1872720 110.16 2922 3.77
straw crusher
1266687 74.5 2922 2.55 yors

Conventional
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Table 11- Estimating the effect of quality waste on the value of wheat at the harvest stage

3 b @ ylus 30 padS o Slos oWl b il 53l
S Ol s &)y
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Damage due to (L increase or

decrease in the

quality waste selling price of

wheat yield in

oyl ¢yl 30

POSE g8 Coond i dy G ilails SRS Sluld

5l (w0 ,0) ra.).’f

The excess amount Qualitative

of waste compared =~ Wasté of
totheallowed ~ Wheat (%)

RS £
Combine type

(riyals/ha) fields (kg/ha)  \wheat (riyals/ kg) ceiling
CSols
441514 2922 151.1 +0.93 3.07 =
straw crusher
83569 2922 28.6 +0.22 2.78 Syese

Conventional
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Table 12- Costs and incomes from harvesting with straw and conventional combine for the farmer

(Rials/ha)
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i Sol g0 /Al "
Amount (Rials/ha) J LB T Type of cost/income
GgSels I oxo Description of cost/income
Straw crusher Ordinary

5760000 2300000 combine rental fee S 3,1 & 50 Direct cost e 4050
1872720 1266687  grain wasted by the combine LS lawgs saicals &l

441514 83569  loss due to grain breakage — laails  SnSls 5l LU cdl Indirect cost TN

o5 el s <G )
3500000 5000000 _ _ oS s ez
Collecting, baling, sacking and transfer of straw
[EAHRW]
49674000 49674000 product sales Jyams Gish e AL
Direct gross income
(ot yn [EAHRW]
12049500 5950300 Straw sales oS heyd o 2t AL el
Indirect gross income
. s -

11574234 8650256 Tt 5 et SRARE &7

Sum of direct and indirect costs
oot o 5 oitions (slacal,o oz
Sum of direct and indirect incomes
(a9 slee aelpo) 5yslsS (Al el o
Sum of farmer's net income (income minus expenses)
(S 2 ) 58 olS aleoS S oliial L 5,088 calls sl s i
Change in net income of farmers by using straw crusher combine (Rials per hectare)

61723500 55624300

50149266 46974044

+3175222
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Table 13- Costs and incomes from harvesting with straw-thresher and conventional combine owners
(Rials/hectare)
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ogSols PRV Amount (Rials/ha)
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385332 354600 fixed cost <ol an e Di
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1783976 968434 Current cost Sl anse B 20
277916 150860 Depreciation S gl ) '
Indirect cost sy A3 30
40000 2171 Insurance Ao
5760000 2300000 Combine rental e o] s (AL sl
Direct gross income
2487224 1476065 Sum of direct and indirect costs s ol 5 ppiiame (SlBAL 3R xax
5760000 2300000 Sum of direct and indirect incomes s yuf g e glodel,d o
D) o 2ol ,8) (pleeS oL Lalls ol
3272776 823935 (23 slee 2ol,2) (aloaS IS Al 2als oz

The total net income of combine owners (income minus expenses)
QLS Jby) 55 ol b 5l solitnl b cpleeS oL Lalls Sel s s
The change in the net income of the owners of straw crusher combine (Rials/ha)

12448841
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Table 14- Comparison of net income (income minus cost) of combine harvesters and conventional combine owners
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Table 15- Results of t-test for the studied economic traits
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3 It glas GBS

Std. Error Difference  Mean Difference Sig. df
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Harvest cost for the farmer
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Harvesting cost for the combine owner
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Table 16- Mean, standard deviation and Std. Error Mean of studied economic traits
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Abstract

This research was carried out to determine the type and contribution of each of the human, technical and
agricultural factors affecting the amount of grain loss in wheat harvesting with threshing combines; in this
research the economic evaluation of replacing the conventional combine with a threshing combine was also
evaluated. One hundred combine harvesters were visited, examined, measured, and sampled in farmers' fields
by random sampling. In addition to the measurement of technical indicators including forward speed, farm
capacity, and combine wheel index, information related to farm and product conditions, type, age and fuel
consumption of combines, farm area, amount of straw harvested in farms and economic data including types,
costs, and incomes were collected by face-to-face interviews with farmers and owners of combine harvesters
and completing questionnaires. The farm capacity of the combine was estimated to be 0.38 hectares per hour
on average, which is about one-third to half of the farm capacity of common types of combine harvesters in
the country. The fuel consumption was 14.01 liters per hour or 37.1 liters per hectare. The average total
combined and natural losses of wheat in the harvest stage was 5.05%, and the shares of natural and combined
losses were 1.28% and 3.77%, respectively. To use thresher combines instead of conventional combines in
the country, more number of combines (almost double) is needed due to less farm capacity. In general, the
use of combine harvesters instead of conventional harvesters increased the net income of farmers and
combine owners by 317,5220 and 244,8840 Rials per hectare, respectively.
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