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Abstract

The aim of this study was to investigate the amount of sugarcane losses during harvesting at the Imam Khomeini
Sugarcane Agro-Industrial Company located in the Shoaibiyeh region. Analytical hierarchy process was used to prioritize
the factors affecting the level of losses. The statistical results obtained from measuring the losses showed a direct
relationship between the age of the farm and the amount of sugarcane losses during harvesting. This relationship was
examined with an accuracy of one percent. Additionally, using the recorded information, four effective criteria along with
23 sub-criteria were considered. Questionnaires based on pairwise comparisons were prepared and completed by
agriculture and industry officials to determine the weights of the criteria and sub-criteria. Based on the obtained weights
of the criteria, the lack of skilled and expert human resources (operator skills) (0.426), improper farm management
(0.368), improper crop harvesting management (0.229), and the lack of adjustment of harvesting machines and improper
technical management (0.076) were ranked in order. Improper control and management of the sugarcane transportation
basket (0.194), insufficient training for operators (0.176), and the lack of placement of the product (plant deployment) on
the cultivation surface (0.148) were the three most important sub-criteria based on their highest weights. After calculating
the amount of sugarcane losses, the revenue obtained from the losses was estimated. This was calculated for all the farms
studied in this research, and the economic results showed that the average income obtained from sugarcane losses was
equivalent to 123.70 $ ha™.
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Table 1. Some of the researches done in relation to the wastes from sugarcane harvesting
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Fig 1. The location of Imam Khomeini sugarcane agro-industrial in Shuaibiya region
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Fig 3. Recyclable wastes in the harvesting of sugarcane fields
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Table 3. Numerical value of the preferences for
pairwise comparisons
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Table 4. The structure of criteria and indicators for the evaluation of waste from sugarcane harvesting
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Fig 5. Hierarchical structure of prioritizing field waste from sugarcane harvesting
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Table 5. Measurement of sugarcane waste after

harvesting
U") u,._i:l,.a » u_ﬁ) O&Mﬂl o)Lw.'fa °)L4-Z
(LS 5 (LS o “,ly A,
Average Station number Age Variety Farm
(ton ha't) (ton ha't) No
3 2 1
1.73 180 2.00 1.40 PY CPB9 1
1.40 150 140 1.30 R1" CP69 2
2.50 240 3.00 210 R2 CP69 3
1.76 140 230 1.60 R3 CP69 4
1.23 1.00 130 140 Ra CP69 5
1.86 1.80 1.80 2.00 P CP48 6
2.33 270 190 240 R: CP48 7
1.26 09 140 150 R2 CP48 8
1.33 1.00 120 180 Rs CP48 9
1.40 130 130 160 Ra CP48 10
2.26 1.90 240 2.50 P CP57 11
2.10 150 250 230 R1 CP57 12
1.90 1.80 190 200 Ro CP57 13
1.73 190 150 1.80 R3 CP57 14
1.36 1.30 1.80 1.00 R4 CP57 15
1.56 200 1.70 1.00 P CP73 16
2.13 260 1.80 2.00 R1 CP73 17
1.53 150 1.30 1.80 R2 CP73 18
1.76 180 190 1.60 R3 CP73 19
1.23 130 1.00 1.40 R4 CP73 20
172 167 177 172 - - OeSilee
Average
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Table 7. The results of mean comparison effect of
farm age on the amount of waste from sugarcane

harvesting
oSk ac) e G
1.852 P
1.992 R1
1.80% R2
1.65° Rs
1.30° R4

50 (6l G M (gt ,a 10 S e gy sl polad™

L5, 70 sl Jlais! mlaw
*Values in each column followed by similar letters are
not significantly different at 5 % probability level.
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Table 8. The results of mean comparison effect of
cultivar type on the amount of waste from
sugarcane harvesting

el ac) e
1.872 CP57
1.728 CP69
1.642 CP73
1.642 CP48
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*Values in each column followed by similar letters are
not significantly different at 5 % probability level.
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Table 6. Analysis of variance according to cultivar type
and farm age in sugarcane harvesting waste

Ol (il (g3l3T 4z et @l
(MS) df SV
0.05™ 2 (Rep) 1,55
0.82™ 4 e o

Farm age

0.04ns 8 as )50 Cym X 1,85

Repx Farm age

0.17" 3 )5*“*-‘-‘ FG)‘

Sugarcane cultivars

" e o8l Xas 50
0.40 12

Farm age X Sugarcane
cultivars
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ns, * and ** show no significant difference, significant
difference at the 5 and 1% probability of error level
respectively.
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Fig 7. The weight of the sub-criteria related to the lack of
proper management of the farm

aolp idlad il oo ooly Hlas A S 0 a8 jeb s
pas 9 ((/OYY) b o il pley e S el Sl
Sl olae 5o lajlno s 5550 (1FAR) Sow Cubls p s
il p pe jo al aslil S el 3l el glac e
g 48 re Sundg b cline 1) sl ploy b Sass Jpame
0, LLlwl Jpame 03, £95 4 a9 L) ublop £95 uizmen
By e PBlas 4y Sas cusloy l Jols Gluls e U
ol sl ygil pl b e Syl 0l B 4y 5ls il s o s 5
el o Sl plie yo (ST Ol izmen 5 0,5 LIS 05 1,
L US slas o Yo LY. aS s oo olid Olalllas ol ails
0925 5 Oloy sz Bl hYS 4 Sas okS abwsar o
i iy Jpama 5l S8 513 50 3l Jpame cuils
Cewd 3l oo iS50 ol Gols DAl 5 gl S s
(Saxena et al., 2010) 5,

L Y=gt 5

Inconsistency rate=0.02

0.821
0.489
us
04 0379
03
0.215
0z
0108 0.112

[

o

B B2 B3 B4 BS B6

ToPmo g oo pis & bgypo sl slemo (359 —A S5l
M‘éﬁ

Fig 8. The weight of the sub-criteria related to the
lack of proper harvest management
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Fig 6. The weight of the criteria to determine the most
important factor of sugarcane harvesting waste
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Fig 10. The weight of the sub-criteria related to the lack of
specialized and skilled human labor (operator skills)
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Fig 9. The weight of the sub-criteria related to the lack of
regulation of harvesting devices and the lack of proper
technical management
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Table 9. The final weight of the sub-criteria according to the weight of the criteria

G, 2 ois Slod G, LT olod
Ranking Final weight Symbol Ranking Final weight Symbol
19 0.379 Bs 13 0.333 A1
23 0.556 Ci 8 0.215 Az
7 0.165 Cz 3 0.402 Az
16 0.511 Cs 14 0.209 A4
17 0.432 Cs 10 0.140 As
6 0.215 Cs 5 0.528 As
22 0.389 Ce 11 0.478 A7
4 0.287 C7 21 0.105 Bi1
12 0.315 D1 9 0.489 B2
1 0.147 D2 18 0.112 Bs
2 0.256 Ds 20 0.521 B4
15 0.215 Bs
0.250 4
0.200 4 0.194
0.176
0.150 J 0.148
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Fig 11. The ranking of all sub-criteria in relation to each other in the amount of waste from sugarcane harvesting
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Table 10. Economic estimation of waste from sugarcane harvesting
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Total revenue from waste ($) Price per kilogram ($) Amount of sugar (kg)  Average sugarcane waste (kg ha'l) Fa:sn;);l o
124.56 0.72 173 1730 1
100.8 0.72 140 1400 2
180 0.72 250 2500 3
126.72 0.72 176 1760 4
88.56 0.72 123 1230 5
133.92 0.72 186 1860 6
167.76 0.72 233 2330 7
90.72 0.72 126 1260 8
95.76 0.72 133 1330 9
100.8 0.72 140 1400 10
162.72 0.72 226 2260 11
151.2 0.72 210 2100 12
136.8 0.72 190 1900 13
124.56 0.72 173 1730 14
97.92 0.72 136 1360 15
112.32 0.72 156 1560 16
153.36 0.72 213 2130 17
110.16 0.72 153 1530 18
126.72 0.72 176 1760 19
88.56 0.72 123 1230 20
123.70 0.72 172 1720 eSiles
Average
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