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Abstract

Determining the exact rate of wheat losses in wheat purchase centers is one of the concerns of the
government to ensure farmers fair purchase of wheat. In this research, the performance of four types of
separator sieves with 2x2, 2x20, 1.7x20 and 1.5%x20 mm grids was studied for separation of impurities. The
study was for qualitative, technical and financial investigation of irrigated and rain-fed wheat cultivars in
Kermanshah, Fars and Semnan provinces with temperate climate. The results showed that in the case of the
use of 2x20 mm sieve, the highest amount of protein and zeleny sedimentation volume was observed, although
bakery properties changes, including grain hardness, were not significant. The samples sieved with 1.5 x 20
mm sieve had the lowest Falling number. The average useless loss for irrigated and rainfed wheat varieties
were 1.55% and 1.61% and the average useful loss for wheat varieties with sieve meshes of 2x20, 1.7x20, 2x2
and 1.5x20 mm were 4.7%, 1.85%, 0.6% and 0.084%, respectively. By changing the separation sieve from
mesh size of 2x2 mm to 2x20 and 1.7x20 mm, the useful loss rate increased and the financial value of
purchased wheat in the purchase centers were coming down. Also, in the preliminary separation of impurities
(e.g. weed seeds), 2x2 mm mesh sieve was more efficient than other sieves. Thus, the use of 2x2 mm mesh
sieve to determine the useful loss of wheat in purchase centers can be useful and beneficial for farmers.

Keywords: Financial value, Sieve, Waste, Quantitative, Loss, Purchase centers, Wheat
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Table 1. Irrigated and rainfed wheat cultivars investigated in some temperate climate provinces

ool =155 s 65 poS o)
Province Crop System Wheat Cultivars
olisbe 5 <! Irrigated olas, ke, Pishgham, Rakhshan
Kermanshah «» Rainfed v ,31- 4k, Rigave, Azar2
ool <! Irrigated Olyez — Oy Sirvan, Chamran
Fars ~o Rainfed cuameS — o, Karim, Koohdasht
o ! lrrigated s — e - pl&iy Pishgham, Mihan, Parsi
Semnan « Rainfed e — CebangS — el Sayonz, Koohdasht, Mihan

WA ol (Hgs (G H3k &8 20wy y5 318,158 53 puiS Jgodd sla,gsl -F Jguxr
Table 2. Wheat delivery invoices in the purchase contact of Iran State Trading Company in 2020

;656 Invoices

3 ,ylailiw! u> Standard limit

suke ol Useful loss

LA Sl 2 SL Jsa> sllee According to the notified purity table a maximum of 8%

aie i il Useless loss

Lo gl 20 SL Jss> sllae According to the notified purity table a maximum of 5%

o Sunn pest damage

b Jso> wllas According to the notified purity table a maximum of 2% without price drop

033 FARRCIKE gy P
Zugl, Humidity Wi 12%
L ol @ byl Vg g
Lc:..g_'l_'m b 5%
Barley, Oat, Rye alone
or in combination
4ils Blackened seeds
fan 0.1%
a.)) \iﬁhL_._l |£1"'°'
. cile 55 Weed seed
e ¥ 0.4%

sl

<lsl Live storage pests

&bkl e

& kil sy il 51 g ke Without Live storage pests

(sf,) Szt Ergot

Ske s Sl £33 g dsyee/+ 0 2STa> Maximum of 0.05% and useless loss component

Pest damage (excepet
83582 slaasls Sunn)

(&35 o= 5l 224)
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o pif 5l o le Without Toxic wheat
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Table 3. The effects of different sieves on qualitative characteristics of irrigated and dry wheat cultivars in Semnan province

s Cugh, . s PRSP o oels
$)) s £55 . e il (dey2) b ‘::u jﬁJL:’:“ ool L) _SDS wsbr iels
Crop “s-J B (Mﬁ.) Moisture Grz}m (A-'J.L) ()‘.A“'A“'J) . (222 Gluten
System Cultivar Sieve Type Protein %) Hardiness Falling l) Sedimentati  Wet Index
(%) o ¢ Number (s) 2% onSDS  gluten
(ml) (mm) %) )
2x20 mm 11.7 9.1 51 427 20 58 25.0 10
Pishgham, 1.7%20 mm 11.5 9.1 50 407 19 59 255 10
iy 2x2 mm 11.6 9.1 50 417 20 58 25.0 10
1.5%20 mm 11.65 9.0 52 400 20 59 25.0 17
i _ 2x20 mm 124 8.5 53 388 24 64 26.0 7
« Mihan 1.7x20 mm 12.15 8.5 53 356 23 62 245 8
Irrigated s 2x2 mm 122 8.5 52 370 23 61 245 9
1.5%20 mm 11.95 8.4 52 345 22 61 25.0 8
2x20 mm 11.7 8.8 43 418 20 58 215 12
Parsi 1.7%20 mm 115 8.7 49 427 20 58 20.0 23
=k 2x2 mm 11.6 8.7 43 396 20 57 20.0 17
1.5%20 mm 11.6 8.8 49 403 20 59 18.5 14
Koohdash 2x20 mm 10.9 8.7 47 516 19 60 235 94
¢ 1.7%20 mm 10.8 8.5 47 513 19 59 23.0 87
cans 2x2 mm 11.0 8.7 48 534 20 60 225 87
1.5%20 mm 11.05 8.7 46 508 19 60 23.5 81
2x20 mm 11.7 8.9 50 399 20 59 26.0 78
s Mihan 1.7%20 mm 11.6 9.0 50 409 21 60 255 74
. e 2x2 mm 115 9.0 50 402 20 60 25.0 76
Rainfed 1.5%20 mm 11.6 8.8 50 347 21 59 25.5 75
2x20 mm 11.15 8.5 46 439 19 56 23.0 85
L.Sayounz 1.7%20 mm 11.05 8.7 46 421 19 57 235 96
i 2x2 mm 11.15 8.5 45 429 19 57 235 91
1.5%20 mm 10.85 3.6 46 416 18 56 225 89
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Fig. 1. The effects of different sieves on grain dockage (a) and black dockage (b) of irrigated and rainfed wheat cultivars in Semnan
province
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Table 4. The effects of different sieves on qualitative characteristics of irrigated and dry wheat cultivars in Fars province

Sy ELS)|

T

"é’d S k) ails e M%AQJS: Sy o SDS sk ua’l‘:’
i o) Ses (o) (-2, Grain ) Gl (oshes) (%oyd) o5
=) Cultivar Sieve Type Protein Mo:)sture Hardines  Falling Zeleny Sedimenta  Wet Gluten
Crop (%) 06) ) NUMPEr T’ tionSDS  guugen o
System ©) (mm) (%) ©)
2x20 mm 125 9.1 51 435 23 61 245 27
. Chamran, 1.7x20 mm 12.3 9.1 51 414 23 61 26.5 48
! oz 2%2 mm 12.25 9.1 51 460 22 60 23.0 28
Irrigat 1.5x20 mm 124 9 50 383 23 61 26.5 32
ed 2x20 mm 125 8.6 51 411 20 62 26.5 51
Sirvan 1.7x20 mm 12.25 8.4 51 477 20 61 27.0 61
Ol e 2x2 mm 12.2 8.5 50 478 20 60 235 75
1.5x20 mm 12.05 8.6 50 407 20 61 245 68
2x%20 mm 12.55 9.5 48 563 22 63 275 63
Kavir 1.7x20 mm 124 9.5 47 502 23 62 28.0 62
o2 255 2x2 mm 12.45 94 49 512 22 63 26.5 63
Rainfe 1.5%20 mm 125 9.3 51 497 23 63 27 63
d 2x%20 mm 114 8.5 42 488 19 55 315 55
KooRdash 1 7w20 mm 111 8.3 43 488 19 55 315 55
S 2x2 mm 111 8.1 42 582 19 55 28.0 55
1.5%x20 mm 11.3 8.4 42 427 19 56 305 56
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Fig. 2. The effects of different sieves on grain dockage (a) and black dockage (b) of irrigated and rainfed wheat cultivars in Fars province
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Table 5. The effects of different sieves on qualitative characteristics of irrigated and dry wheat cultivars in Kermanshah province

' i : s oy, ) o .
<thi ) Sgsi (AW ( - ) Grain ¢ '_) () (e Le) (az,2) sl
Crop Cultivar Sieve Type Protein Mtz:;or]ure Hardiness IEz:L‘ESr Zelény(ml] Sedimentati Wet ?{:3:?

System (%) -) (S] on SDS g[u(‘en )

(mm) (%)
2%20 mm 1.1 83 45 440 19 56 16.5 67
Pishgham, 1.7%20 mm 10.8 8.1 45 426 18 56 16.5 42
i plfe, 2x2 mm 1.1 8.1 45 472 20 57 16.5 76
= 1.5x20 mm 114 8.3 44 403 20 58 14.5 38
[rrigated 2520 mm 1.7 ) 44 01 21 59 245 69
Rakgshan 1.7%20 mm 11.65 8.5 45 430 20 58 25.0 74
oles, 2x2 mm 11.6 83 45 432 20 59 24.0 75
1.5x20 mm 11.55 8.3 45 408 20 59 25.5 73
) 2x20 mm 11.85 8.1 47 435 23 60 26.0 65
Rijav 1.7%20 mm 118 83 47 411 23 60 24.0 74
R o, 2x2 mm 11.55 8.4 48 446 21 60 25.5 69
= 1.5x20 mm 115 8.1 48 407 20 60 22.5 71
Rainfed 2520 mm 1.1 8.1 41 421 19 58 26,5 37
Azar 2 1.7%20 mm 11.0 8.1 40 416 20 57 27.0 32
vl 2x2 mm 11.0 8.0 41 446 20 58 26.0 23

1.5%20 mm 10.75 8.1 42 406 18 56 26.0 25
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Fig. 3. The effects of different sieves on grain dockage (a) and black dockage (b) of irrigated and rainfed wheat cultivars in
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Table 6. Changes of useless loss of irrigated and rainfed wheat seed cultivars in target provinces in temperate climate

It was also cultivated as rainfed

D9 00l CulS 1 w20 O jguarii

L) s 95 sLzile s Kermanshah 6 Fars olews Semnan
Crop System
o8, Cultivar KVETSUFSCH | RV < Y 5, Cultivar O]V < 10N o8, Cultivar cdlas) Sile
Average of useless duie Sde b
loss % Average of Average of
useless loss % useless loss %
al%e, Pishgham, 0.67 s Sirvan 0.83 s%e, Pishgham 1.94
& Irrigated olzs, Rakhshan 0.33 ooz Chamran 1.15 4ee Mihan 2.37
- - - - sl Parsi 5.18
- - - - 385l Sanews 2.14
o Rainfed sk, Rigave, 0.20 cusanss Koohdasht 0.47 cubanss Koohdasht 1.82
Y, Azar2 1.78 w5 Karim 0.38 * 4ee Mihan 3.31
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Table 7. Changes of useful loss of different wheat seed cultivars in sieves in target provinces in temperate climate

okl Province 55} s £ 3, Cultivar

Crop System

LIl 5o nde cdl ol s

Changes of useful loss in sieves

2x20 mm 1.7x20 mm 2x2 mm 1.5%20 mm

Kermanshah ! Irrigated ez, Pishgham, 4.91 1.41 0.38 0.06
alaile 57 oles, Rakhshan 2.89 0.97 0.39 0.06
o Rainfed /3, Rigave 5.12 1.67 0.76 0.08

v,5 Azar2 5.03 235 0.64 0.05

mSibe Average 4.5 1.6 0.72 0.083

16 Fars < Irrigated sy Sirvan 35 1.34 0.52 0.08
&y Chamran 3.21 135 0.46 0.08

o Rainfed Zames Koohdasht 2.95 1 0.27 0.08

=5 Karim 1.64 0.51 0.2 0.07

mSibe Average 2.83 1.4 0.36 0.078

olews Semnan <! Irrigated &z Pishgham 6.18 25 0.59 0.05
e Mihan 6.94 2.96 0.69 0.1

=k Parsi 3.35 0.98 0.27 0.11

«> Rainfed 5L Sayonz 10.72 3.35 1.15 0.06

csaasS Koohdasht 5.97 2.44 0.7 0.14

® 4 Mihan 7.52 3.15 0.99 0.09

mSibe Average 6.78 2.56 0.73 0.092

It was also cultivated as rainfed
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Table 8. The average of changes of useful loss of different irrigated and rainfed wheat in sieves in target provinces in temperate climate

bl Provinee s € g5 1 2%20 mm <I1'1.7%20 mm <122 mm SJ11.5%20 mm

= Wl Seia 28| =il oL e 28l al W =l =il Sl -dl <l
Crop System Healthy ~ Usefull ...  Healthy Usefull Sl Healthy e sisi Healt S RV
Useless Useless Usefu  Usele hy Usefu  Usele

11 s8 11 S8

Kermanshah ! Irrigated 95.6 3.9 0.5 98.31 1.19 0.5 99.11 0.39 0.5 99.4 0.06 0.5
slaile S > Rainfed 92.92 5.07 2.01 95.98 2.01 2.01 97.29 0.7 2.01 97.9 0.06 2.01
& Fars ! Irrigated 95.66 3.35 0.99 97.67 1.34 0.99 98.52 0.49 0.99 98.9 0.08 0.99
~o Rainfed 97.28 23 0.42 98.82 0.75 042 99.34 0.23 0.42 99.5 0.07 0.42
Oleew Semnan ! Irrigated 91.2 5.49 3.16 94.55 2.14 3.16 96.17 0.52 3.16 96.6 0.09 3.16
22 Rainfed 89.56 8.07 242 94.65 2.98 242 96.68 0.95 242 97.5 0.1 242
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Table 9. Finantioal value of healthy wheat, useful and useless losses of irrigated wheat seed cultivars in sieves in Kermanshah province

o3, Sl gy Healthy wheat oL pass Useful loss wis cal Useless 10ss ais i el
Cultivar Sieve Type ¢ ey ) G5z (Jy) 45 ¢S (e 25)
Weight(g)  Value(Rial) Weight Value(Rial) Weight Value(Rial)
(g) (2

Pishgham, 2x20 mm 94.42 122.21 3040 491 6.33 157.41 0.67 0.86 21.44
alge, 1.7%20 mm 97.92 126.74 3216.1 1.41 1.8 45.65 0.67 0.86 21.87
2x2 mm 98.94 128.05 32652 0.38 0.49 12.6 0.67 0.86 21.98

1.5%20 mm 99.27 128.46 32758 0.06 0.08 1.94 0.67 0.86 21.98

Rakhshan 2x20 mm 96.78 131.98 TYFL)) 2.89 3.93 99.8 0.33 0.44 11.2
o 1.7%20 mm 98.71 134.6 34492 097 1.32 337 0.33 0.44 11.3
2x2 mm 99.28 135.4 348612 0.39 0.53 13.65 0.33 0.44 11.35

1.5%20 mm 99.61 135.83 349716 0.06 0.09 2.25 0.33 0.44 11.35

Average 2x2(0) mm 95.6 127.1 3194.5 3.9 5.13 128.6 0.5 0.65 16.3
Sk 1.7x20 mm 98.31 130.67 3332.61 1.19 1.56 39.68 0.5 0.65 16.59
2%2 mm 99.11 131.72 3375.7 0.39 0.51 13.1 0.5 0.65 16.7

1.5%20 mm 99.44 132.15 3386.7 0.08 0.08 2.1 0.5 0.65 16.7
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Table 10. Finantioal value of healthy wheat, useful and useless losses of rainfed wheat seed cultivars in sieves in Kermanshah province

o, S gy JRTNE Sphe il She e 2l
Cultivar Sieve Type Healthy wheat Useful loss Useless loss
’ (#5058 (Jy) 3 2 (#5058 (JLy) ) i [R5 (Jly) 25
Weight Value Weight Value Weight Value
(g (Rial) (g) (Rial) (g) (Rial)
Rijav, 2x20 mm 92.64 120.82 29753 5.12 6.58 161.96 224 291 71.71
alse, 1.7%20 mm 96.09 125.22 3130.5 1.67 2.18 54.5 224 291 72.8
2x2 mm 97 126.42 3176.2 0.76 0.99 24.77 2.24 291 73.16
1.5%20 mm 97.68 127.3 32143 0.08 0.1 2.63 2.24 2.91 73.53
Azar2 2x20 mm 93.19 126.67 31193 5.03 6.88 169.4 1.78 2.41 59.3
w2 1.7%20 mm 95.87 130.35 3258.8 2.35 3.2 80.1 1.78 2.41 60.3
2x2 mm 97.58 132.7 3342.2 0.64 0.86 21.7 1.78 2.41 60.7
1.5%20 mm 98.17 133.5 3370.6 0.05 0.06 1.6 1.78 2.41 60.9
Average 2x20 mm 92.92 123.75 3047.3 5.07 6.73 165.7 2.01 2.66 63.5
Sl 1.7%20 mm 95.98 127.79 3194.6 2.01 2.69 67.3 2.01 2.66 66.5
2x2 mm 97.29 129.55 3259.2 0.7 0.92 23.2 2.01 2.66 66.9
1.5%20 mm 97.92 130.39 32924 0.06 0.08 2.1 2.01 2.66 67.2
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Table 11. Finantioal value of healthy wheat, useful and useless losses of irrigated wheat seed cultivars in sieves in Fars province
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Cultivar Sieve Type Healthy wheat Useful loss Useless loss
g (25038 (Jbyy 550 L (5038 (b 5 o (eis (b 85

Weight Value Weight Value Weight Value
(2) (Rial) (g) (Rial) () (Rial)
Sirvan, 2%20 mm 95.68 125.2 3137.74 3.21 4.561 114.31 0.83 1.09 27.29
Ry 1.7x20 mm 97.84 128.02 3248.41 1.35 1.74 44.13 0.83 1.09 27.63
2x2 mm 98.65 129.08 3283.46 0.46 0.678 17.25 0.83 1.09 27.7
1.5%20 mm 99.1 129.65 3306.2 0.08 0.101 2.6 0.83 1.09 27.8
Chamran 2%20 mm 95.64 125.69 3157.84 295 4.203 105.6 1.15 1.52 38.04
oz 1.7x20 mm 97.49 128.12 3251.1 1 1.77 44.8 1.15 1.52 384
2x2 mm 98.39 129.29 3288.9 0.27 0.597 15.19 1.15 1.52 38.51
1.5%20 mm 98.76 129.79 3309.4 0.08 0.107 2.7 1.15 1.52 38.6
Average 2x20 mm 95.66 125.44 3147.79 3.35 4.38 109.96 0.99 1.3 32.67
CSiles 1.7%20 mm 97.67 128.07 3249.74 1.34 1.75 44.48 0.99 1.3 33.03
2x2 mm 98.52 129.19 3286.18 0.37 0.638 16.22 0.99 1.3 33.11
1.5x20 mm 98.93 129.72 3307.8 0.08 16.22 2.65 0.99 1.3 33.19
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Table 12. Finantioal value of healthy wheat, useful and useless losses of rainfed wheat seed cultivars in sieves in Fars province
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Cultivar Sieve Type Healthy wheat Useful loss Useless loss
7. )59 (L) o3, 7. (£ 5033 (JLy) o)) 7 (5033 (L) o3,

Weight Value Weight Value Weight Value
@) (Rial) )] (Rial) )] (Rial)
Kohdasht, 2x20 mm 96.58 124.33 3155 2.95 3.782 95.97 0.47 0.6 15.15
oS 1.7x20 mm 98.54 126.84 3250.3 1 1.276 32.7 0.47 0.6 15.3
2x2 mm 99.26 127.77 3290.1 0.27 0.35 8.88 0.47 0.6 15.37
1.5%x20 mm 99.46 128.02 3296.44 0.08 0.1 2.55 0.47 0.6 15.37
Karim 2x20 mm 97.97 127.61 3254.03 1.64 2.15 54.8 0.38 0.5 12.67
g 1.7x20 mm 99.11 129.1 3316.12 0.51 0.67 17.11 0.38 0.5 12.77
2x2 mm 99.42 129.5 3334.6 0.2 0.26 6.67 0.38 0.5 12.8
1.5x20 mm 99.55 129.67 3338.9 0.07 0.1 2.37 0.38 0.5 12.8
Average 2x20 mm 97.28 125.97 3204.5 2.3 2.97 75.38 0.42 0.55 13.91
ke 1.7x20 mm 98.82 127.97 3283.2 0.75 0.97 24.9 0.42 0.55 14.03
2x2 mm 99.34 128.64 3312.35 0.23 0.3 7.78 0.42 0.55 14.09
1.5x20 mm 99.5 128.84 3317.67 0.07 0.1 2.46 0.42 0.55 14.09
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Table 13. Finantioal value of healthy wheat, useful and useless losses of irrigated wheat seed cultivars in sieves in Semnan province
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Cultivar Sieve Type Healthy wheat Useful loss Useless loss
. (e )38 (k) 5 - ()58 (k) o5 i (p5)038 (k) 5

Weight Value Weight Value Weight Value
(g) (Rial) (g) (Rial) (g) (Rial)
Pishgham, 2x20 mm 91.81 116.41 2852 6.18 7.793 190.93 1.94 2.526 61.89
sl 1.7%20 mm 95.49 121.05 3018.7 25 3.155 78.68 1.94 2.526 62.99
2%2 mm 97.4 123.46 3101.81 0.59 0.747 18.77 1.94 2.526 63.47
1.5x20 mm 97.94 124.14 3134.5 0.05 0.063 1.59 1.94 2.526 63.78

Mihan 2x20 mm 90.72 116.3 2834.8 6.94 8.785 214.1 2.37 2.94 71.7

ol 1.7x20 mm 94.7 121.33 3018.2 2.96 3.75 93.3 2.37 2.94 73.2
2x2 mm 96.96 124.2 3120.6 0.69 0.88 22.11 2.37 2.94 73.89

1.5x20 mm 97.56 124.95 3155.1 0.1 0.13 3.3 2.37 2.94 74.3
Parsi 2x20 mm 91.08 112.06 2696.6 3.35 4,12 99.12 5.18 6.79 163.41
sk 1.7x20 mm 93.45 114.98 2802.7 0.98 1.2 29.27 5.18 6.79 165.53
2x2 mm 94.16 115.84 2838.2 0.27 0.34 8.31 5.18 6.79 166.4
1.5x20 mm 94.32 116.05 2843.15 0.11 0.136 3.33 5.18 6.79 166.4

Average 2x20 mm 91.2 114.92 2794.46 5.49 6.9 168.1 3.16 4.09 99
esiles 1.7%20 mm 94.55 119.12 2946.5 2.14 27 67.1 3.16 4.09 100.56
2x2 mm 96.17 121.17 3020.2 0.52 0.66 16.39 3.16 4.09 101.25
1.5%20 mm 96.6 121.71 3044.2 0.09 0.11 2.7 3.16 4.09 101.5
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Table 14. Finantioal value of Healthy wheat, useful and useless losses of rainfed wheat seed cultivars in sieves in Semnan province
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Cultivar Sieve Type Healthy wheat Useful loss Useless loss
(#5033 (Jly o) (e 5038 ) o) ” (5058 (Jby )

Weight Value Weight Value Weight Value
(g) (Rial) (g) (Rial) (g) (Rial)

Sayonz, 2x20 mm 87.13 107.1 2597.1 10.72 13.17 3194 2.14 2.65 64.3
Hglo 1.7x20 mm 94.5 116.15 2882 3.35 4.12 102.2 2.14 2.65 65.83

2%2 mm 96.7 118.85 2986.1 1.15 1.42 35.63 2.14 2.65 67

1.5%20 mm 97.8 120.2 3035.1 0.06 0.07 1.7 2.14 2.65 67
Kohdasht 2x20 mm 92.33 120.29 2947.1 5.97 7.8 191.1 1.82 2.18 53.43
Sy 1.7x20 mm 95.86 124.89 3114.53 244 3.199 79.78 1.82 2.18 54.39
2%2 mm 97.6 127.17 3195 0.7 0.925 23.24 1.82 2.18 54.8
1.5%20 mm 98.16 127.9 32294 0.14 0.193 4.87 1.82 2.18 55.07
Mihan 2x20 mm 89.23 111.35 2679.5 7.52 9.324 224.4 331 4.02 96.61
Crtn 1.7x20 mm 93.6 116.78 2875.63 3.15 3.9 96 331 4.02 98.87
2x2 mm 95.75 119.44 2971.14 0.99 1.23 30.67 331 4.02 99.87
1.5x20 mm 96.65 120.56 3014 0.09 0.12 2.9 331 4.02 100.4
Average 2%20 mm 89.56 112.91 2741.23 8.07 10.1 244.95 242 295 71.46
il 1.7%20 mm 94.65 119.27 29574 2.98 3.74 92.66 242 2.95 73.03
2x2 mm 96.68 121.82 3050.76 0.95 1.19 29.85 242 2.95 73.78

1.5%20 mm 97.54 122.89 3092.8 0.1 0.13 3.2 242 2.95 74.1
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