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Figure 1- Proposed hierarchical tree structure
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Table 1- Specifications of the examined parts

GrneSs oz Sy wig olawy

laass alols Lo

_ _ clls ol JEFRUNISIS o8, askd L
The number of plants in a Average planting Average distance lanting ti Seed i Vari
one-meter line (€M) depth (€M) between plants planting time eeder machine ariety part year
35 2 3 2020/9/27 il obs g
John Deere varan
14 3 6 2020/9/28 Ohes obs
hamedan varan
13 3 6 2020/9/28 Ohes o3
hamedan baran First
34 3 4 2020/9/28 iz bty
John Deere baran
30 3 5 2020/9/26 nle 237
John Deere hashtrud
35 4.6 4 2021/10/8 =l ol
Aske varan
39 4.8 3 2021/10/10 sl obt p9°
Aske baran Second
38 5.3 5 2021/10/12 e el dspke
Aske hashtrud
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b G i -V Jeue
Table 2- Amount of natural fall
o5 o Shes sl 55 - = = ) . .
f; °t f‘“ o fvlﬁ*) T]‘): (kS JiSa o paiSF o Shae (o 55kS) rmb b3, o) aalas Ju
ercentage 0 r;filelf&a alltowhea Wheat yield per hectare (kg) Natural weight loss (kg) ~ Variety piece year
2.25 14185 32 olls 1
Varan
1.42 1596.83 22,65 oy 2
Varan
1.32 1416.04 187 ok 3
Baran Jd
0.95 2080.42 19.65 ot 4 First
Baran
0.45 1680.95 7.44 29y 5
Hashtrud
1.8 1638.54 20.1 kb gy bose
Average of five pieces
1.09 1625 17.7 ol 1
Varan
0.8 1785 14.25 ot 2
Baran p9d
1.006 1740 175 2375 3 second
Hashtrud
0.96 1716.67 16.48 dakd e bole
Average of three pieces
1.12 1681.1 18.29 s
Total
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Table 3- Information about the examined parts in the harvesting stage
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Table 4- The amount of waste in different parts of the combine machine (unit: kg/h)

KW KR Lo -
) p) N GOy oy .
.. . 33 . e 33
825 3) a [S23.3) : L
v SPE L m sews om0 sl
gl lesS TSl sl oaissS 3p5kee poss o5 akd L
o, los Thetotal o, les & Separat hi The o Wheat variety piece  year
Combine  fallofthe  Separator egara or The crufs ”'”9 percentage  Shoulder ! Tg
harvest combine drop rop percentage a of cutting cutting yie
percentage percentage knoc%own eggg:;?ﬂi% fall
to yield to yield 10 yield p
2.76 68.3 0.27 3.79 0.3 4.22 4.25 60.28 1418.5 olls 1
varan
BN
411 65.57 0.86 13.73 0.004 0.07 3.24 51.78 1596.83 o 2
varan
1L |
3.55 50.3 0.08 1.15 0.01 0.15 3.46 49 1416.04 o0 3 %Js
baran First
2.66 55.31 0.22 4,52 0.045 0.94 2.4 49.85 2080.42 b".’"h' 4
aran
167 2814 032 537 0045 075 1.31 22 1680.95 ¥°
hashtrud
3.27 53.52 0.35 5.71 0.075 1.23 2.85 46.58 1638.54 e
Average of five pieces
14 226 012 2 001 02 125 204 1625 < 1
varan
15 27 0.47 7.6 0.01 0.2 1.08 19.2 1785 ol r2>
baran Second
2.05 35.7 . - - ; 2.05 357 1740 ¥
hashtrud
1.65 85.3 0.3 48 0.01 0.2 1.46 183  1716.67 S e oo
Average of three pieces
2.46 69.41 0.33 5.25 0.0425 0.72 2.16 32.44 1681.1 tufl
ota
11105.6 840 1152 51904  OF o0 Ju e welesl ol )

Value of economic loss (1000 Rials/ha)
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Table 5 - The weight or importance coefficient of the criteria in relation to the goal of reducing wheat

waste
=) e 9 (Sl e b 3 59> goLasdl
agricultural Human and managerial technical Atmospheric and natural Economic
0.27 0.136 0.36 0.171 0.063 033
Weight
2 4 1 3 5 )
Rank
0.04 =550 ¢
incompatibility rate
Guios glaazdly (a5l
bylre ) Comdl caypo b s -7 Jsoz
Table 6- Weight or importance coefficient of sub-criteria
Bt 2y ) 09 b lexe 2 )lxe
incompatibility rate Rank Weight Sub-criteria Criteria
3 0.207 Ol (see —
Guaranteed low price
S53s8 YTl (2195 § peets (6l (S luiel e
2 0.288 Lack of sufficient credit to repair and replace agricultural sl
0.07 machinery S
looolgs Cand Economic
4 0.175 ] o
The price of inputs
1 0.330 oo sk 5 ile slocid
Support and tariff policies of the govemment
6 0.043 P Sk
untimely rain
4 0.093 P sledk
warm winds
5 0.059 S
0.08 hail b g oo
1 0.441 Ssis Atmospheric and natural
' Drought
7 0.028 a4 ) 42 Ob;‘)"‘.? Q).L“‘é
Rodent damage in the field
2 0.177 tlod 22 Sl

Extreme temperature changes
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Table 6- Continued
3 0.158 B sfast 5 2L
Pests and diseases
by sl
4 0.105 % e
Improper seed bed
' Losses of the combine cutting platform
ou lg olals T
0.06 2 0.3 ¥ aly S o
Losses of the crushing unit technical
1 0.33 oS los ..\->|5 Slaly
Separator unit losses
4 0.105 S5y il
Harvester losses
. oausl, &
The skill of the combine driver
1 0.487 Sl e 4o Ey i .f;.\.c
0.06 Lack of management at harvest time e g gl
4 0.127 el ol )o- Ca o '.a.\: Human and managerial
Lack of management during planting
2 0.223 G5 e 9 SE S
Harvest direction and land slope
5,0 oK 5
5 0.052 (507 4 % £
Type of sowing machine
il ol 5o 5 calbl y Lis
4 0.077 Mixing and impurity of seed at the time of
sowing |
0.06 5y glis)| i
3 0.128 :
Bush height agricultural
S oles
2 0.326 Jyame Fandly>
product dormancy
1 0.418 il y plBe wils g,y 5

Seed moisture content at harvest
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Table 7- Prioritizing strategies to reduce wheat waste

loasy 5 saies =45 039 P Sluls 2alS sla ISal,

Ranking options Final weight Strategies to reduce wheat waste
3 0.098 e Saned el
Guaranteed price increase
6 0.059 0d C)Lal 9 uaJl? lnl.'é)| )l oolazuwl
Using pure and modified figures
Training on the settings of the combine and the plowing machine
Management of operations at different stages
2 0.299 L_g)‘)QL'ZS QY]&.’LL@ Lg)‘L»}j o> pf Sgw L uM s slacl
Granting facilities with low interest for the renovation of agricultural machinery
7 0.055 ey Gilwoslel o ool 590!
Teaching the correct principles of land preparation
4 0.087 (CiS (o515 g Goe) oai)l5 wloplais 355l

Teaching the settings of the operator (depth and density of planting)
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Extended abstract

Introduction: Appropriate policymaking and planning in the field of wheat waste reduction requires
the availability of correct statistics and information regarding the amount and value of losses of this
product during the production process, as well as knowing the factors affecting it. Therefore, in this
research, it was tried to identify and rank the factors affecting dry wheat losses using the analytical
hierarchical process, and the number of losses of dry wheat during the production process was measured
and the economic loss caused by it was evaluated, and finally, based on the identified factors, solutions
were suggested to reduce waste.

Materials & Methods: Wheat fields at the Maragheh research station during 2020-2021 and 2021-2022
years, were sampled in the form of proportional random sampling and their economic values were
calculated in different stages of production. To determine the most important factors affecting damage,
a paired comparison questionnaire was used, which was completed by experts in this field. Excel and
Expert Choice software used for data analysis.

Research findings: Every year, on average, 1.12% of wheat in each hectare in the form of natural fall,
2.46% in the harvesting stage by the combined machine and 1.32% in the form of solid foreign materials,
weeds and straw are lost from the production cycle. The consumption of human feed is removed and
8.95% is in the form of broken grains, which are consumed by livestock and poultry. In total, 13.84%
equivalent to 233 kg/hectare of wheat is removed from the human consumption cycle as waste material.
Also, the results of the hierarchical analysis process showed this amount of waste is equivalent to the
production on an area of about 1387 square meters. If each kilogram of this amount of waste is worth
about 160,000 Rials, the resulting damage will be 37,280 thousand Rials per hectare showed that the
technical factors including the separating unit, threshing unit, combine cutting platform and unsuitable
seed bed are the most important factors in causing lossesThe main solution to reduce the amount of
waste was the training of combined machine operators.

Keywords: Multi-Criteria Decision Making (MCDM), Waste, Analytical Hierarchy Process (AHP).

" Corresponding author: roya.ferdosi@yahoo.com Submit date: 2022/12/10 Accept date: 2023/05/01

0


mailto:roya.ferdosi@yahoo.com

