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Fig. 1- Saw gin machine (right side) and separating seeds from cotton (left side)

&loy) cr Comilo (s Ja9 Sy93 Cus pw Oladuino -F Jgus
Table 2- Specifications of the rotational speed of saw gin machine pulleys

(add> 53 593) ;95309 55U g2 (43> 3 599) Sa g8 oo (483> ;5 599) S50 Jon
Electro-Motor pulley (RPM) Small pulley (RPM) Large pulley (RPM)
867 550 300
1016 646 350
2330 740 400

Sl o plos -V JSS
Fig. 2- Bain Marie bath
gLyl =C 5 e o) Pre =b e d) g oo (Job Jubd i (So5d sla Sy
o) 530 abgad Ve sl (Jlizms eds S L jds s

.la_wsm ‘HM Q.S.il_o.c LAL’M )‘ o— ‘r)u_ > ol “l < )| S 0d v G)JJ)J
Slosliwl a8, 50,0 slm cmg S cuymo ) A, 5l —wain (S5l o 51 ey 5 (650 lo]
(Razavi & Akbari, 2023) o awlxe ¥ dlayl, (Razavi & Akbari, 2023) sol cews 4

icity = dg 1/3
Sphericity = Y M dg= (abc) )
‘QT )O 45 ‘QT )b 45

Agricultural Mechanization & Systems Research
24(86), 2023

AY



MC = D)

—|<

ol o as
= 05 5kS) ez (el g0ls—e 8 b -MCT
51 e el s 4 BLL a8 =Y (el
9l = Sldes Loy J5=T 5 (a5 5-LS) (55518

(ele) 4ty Gy
gy dnoli 898 (pmans

58 yShos slapiie 73U Jlozalag aag L
sk i vae Ve 0 Al 868 (g9 (e (eile
Slles 2l 5l oy S5 At )3 9 (Boloas
5SS Slides lizl s ez Geilo L 158
(i glos 5 Bim sl sl L jde (g9iiind)
Gy by aany i ol o e Yo s Gl
s yaily B g 0y sl slacs b s il
b,dn —haslex as)e ¢ Jiiie oS BT ol
b Al @23l98 595 )3 (2l SR, 5l o
Ay) 959 P Ll 9 (el Cas o Ao
O
o0jalgz Ha )

xo A >d o) 7y >

plXin (o) oojale> a0 e a8, , Lai o
U byled 9 0 03,0 59, ,0 (el 598 alejl
e Hlo—in Gyl g0 o a5 a8l aolol Sl ;
Ol=b 5o 000 S onal i i le> o ol 3l
05 F Lls) 5 Gam asm) J9s ax Ll 5 (Sials>

(Ellis & Roberts, 1981) o awlxe

Vy :Z% ®

‘Q‘ );) 45

eyt 99 69158 33 (510,1 yun Cyenile 1 oy ye

oeS5a =y S(ns o) Sy S e s - SPhericity
S (SR =8 g (e ko) Sl (i
(o)
N Cawgy Cwolind (5 S0 310l

oyl 8L (S S8 (55 Hi gy Sl
WSS g i e Ve il s e ol sl
O oz 5l e g lsal Bolay job 4y sae ¥
G5 ohanl Jiimms e S L Sy Caalied (i
039 S 3l llT) Cgy Sl gl ol
099 S i el s g Ao ¥ (59 4 Cengy
) Sy 039 Pt baies (LS el ol
(Mohsenin, 1986) .l daslllas 3,50
(SLIl g yds) by ol jod ' (o2 )15 Mg (4l 50

il 68 —Shos e sl el 5l (S0
lpallsl) o L5 olye a S el ol
o b 31 S b |, (Gl 5] ol
Gl ot Slgs gl g llae o oz s LI
Ol—ej 4o «oplpl (Columbus & Backe, 1992)
29k ) i Sgb; (5 —Sojla ]
Sl g 3 0 59l a5l s 0 (65 0l0]
g a0 Jl gl —alBb g 518 5l ey
5 S S | >) o) A S psily o sl

s LI

Slg—e dmo)d 08 S 09 9 Mz (G 59, S 5
039 5 4 easle SLy (AlLBL Blgo o 5l (2 )5
Cd amy i lizee slajles o iolol 0,50 dgas
KW
o il (53090 Cad b

rile slme)) (g e L5 azgi
0dd (559l 8 BN Jlahie ;o by Syl g e

A dwle Voakasl 5l ez dile (g0l50 )b

1- Visible Trash

2- Material Capacity

Agricultural Mechanization & Systems Research
24(86), 2023



AV-AA ol VE+ Y laBIAT 0loud /T E ala/ 5559 UiS cymmel 3ol g Wrailobuw Colisiios

o g b
955wy 9 Oyl pwikid (Sl (v y
e Ql:—“"lf 9 CoS> Pu)‘ nri’f-e 6L°<r?)“5

Il oo ools Lid ¥ Jgoo

riaS g e
o5 53 iy ol (i S s
Mi1V2 g ((LedS 38, g 00,0 #-A Cysb)) M2V,
DIYY 5 010+ Ly (badS o8, 0o yd Y- s )
a0y B om0 s e WS g e e
g i Hlad 50 Ao (¥ Jooz) a el o
U el S e g5 a0 pledS o3 4 4
Ol sl i (5l o 1) g Jlade
Shcash) jlaie Giali 8l L aS & s oipl an tans oo
F-N csb ) M2 4 (00,0 V-0 csb ) My
Sl o9 2g Lyl il al 8l el onl (a0
oL Ra S L g)ls e BB 5 bajlas K00
Se ol ,o Susl gl g i ind o
e sl o csb; L5 5l (Sl i slal pwaia
3 0 bl (i (2 Sle (39— S0 ol
Ly cmsb, e s L Hlade ol jo Sl s
Colbed g ay jd Supd sla s o 9k
oS plagilesl @l 0,5 sie )i pl Cogy
50 aes e s wiles S 1ol Liixe 5o
e i g5 L i (5 5 ol o cush,
SHL Ay L o) loydn 0 4S5 sb 4 S e
iS5 el I s ol il g LB S5 ol
Sl 5o Gialidl o yo vy i jo csb) (IR
o2 9 Sl il o i (Sl g
Ty 5 amiy joo pL8 )1 el sl o o g)S
S S e 00,0 Bl )5 wgb) o L
(Masek et al., 2016)
2y 9 9—2,0 Y-8 Smgb ) MV sls Lo 5o

9y 50 s ol s o Siailex Ce i 2V

Sl =Di 5459, o 0 00; ale> A sla= =Ni

-390
L,.P,
P = N
100 ©
‘ui )Q 45

Job 5eSiloe =Ls (00 a) )5 S05 Ll Vi
g (o bo) (a5 ldaSls £ooomo) daxals
-$ale> s y5 =Py
o (g el (5 pSe 3l

Ol 09 mm slm s sl 5l e
S i (6 ySoladl ( Jglw sliad  Sosocaw!
sbie a8 e pin LSl Lacdl 4 o ls
walizdes sl jlod [0 s Fom Sl (5 =S ojlal
Pyl i glad le, 500 Solas 5 basy
idken Y 5 oty sl sla Ly 5
YE o do Ladsges 00,5 adlol o] ay , i O
L0 VF sloo Lo S b ol (9,0 celw
odlo S aiBs 1 )90 Ve ey Lo g gl
sl oSS alocn e el YF 51 ey 5 0
S g S oslal Y e EC olfi s Ly LT (LT)
Sole o= plom o celn SO Gos 4y e digol
Y o dn oo g wga—ds &> 0 VY slao (o
Ol 3l e 0 ools 1,8 S olKws o celw
S5l LeiT (LO) slgs oS 20 ol lm
Sb dbre £ akal) 3ok (o (S Sl o3
(Lutts et al., 1995)

LT
Say i = — %100 )
R Dy Lo

1- SWIP Edmund Buhler, Model SM 25 DIEI

2- Metrohm 644

Agricultural Mechanization & Systems Research
24(86), 2023

Y4



(Do, Y0 cmsb ) Myl csh ) mhaw iol581 Ly
(=) 18, (=l Jobo (0o ys P-A csb ) M2 &
b ol calied 5 (5e an Cuid (it (il
- */F"W )‘ u_$3; w)_.c )L\_o.a L).:‘)JL..’ 9 ob)J
Olid ooel Cwd 4 it ol 4Bl zals +/FR)
Qs o A A Bl Cogb,y ol 8l 45T aes e
sl el i S5 ples ol 0es SIS
b a Sa 0oV LsfIF) jlasb, Ll
ol ldasd ol ool o)135 (LS ,d (SG58
Sys— o=l b Gl a5 il Sl s

.(Dursun & Dursun, 2005) el

eyt 99 69158 33 (510,1 yun Cyenile 1 oy ye

—23, 900,80 F-A i sb ) MiV2 5 (coS>
4 (V2) lds o8, syl wglas Ko L a0

Ol (s Sy S d Job (09— S Jds
Ao, V-0 cogb ) M1V jLad g0 aslis SBS co

=) 9 9mo )0 F-A Zgb ) MaV1 g (S 8, 4
th 5 s Lyl o S o5, 4 (S
e 45 md o a S el 3Bl Rl Cash,
=3, 9 90,0 F-A b ) M2V1 Lo o cy)S

Hlo 90 dnlie ol A _als il 8l (CoS>

M2V2 g ((LedS o8 5 00,0 V-0 Csb)) M1V,
s o8, Ly (S o8, g 0oy F-A yshs))

el 3138 3L 50 08, ol o 1y 085 Sl cusb,

Ay gy (S 3md s holyly o8, 9 Cugb, F1 - T Joua

Table 3 - The effect of moisture content and variety on the physical parameters of cotton seeds
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Table 4 - The effect of moisture content and variety on the cotton seed skin thickness index
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Table 5- The effect of rotational speed, moisture content and variety on vegetative parameters of cotton seeds

S a b )y padla Si8lgs sy

Seed vigor index

Seed emergence rate (seed/day)

i (il o)

1.84a+0.09 19.95 bed £ 0.58
1.59 bed £0.26 18.25cd £1.21
1.93a+0.08 22.83ab+1.30
1.71 bed £ 0.01 2456 a+0.18
1.57 dc £0.28 21.87 abc +4.52
1.66 bed £ 0.24 24.55a+0.30
1.52 dc +£0.09 20.57 abcd +0.84
145d+0.11 20.43 abcd +2.18
1.72 abc +0.02 23.72ab+0.42
1.69 abcd £ 0.06 24.38a+0.32
1.68 abcd £ 0.10 17.34d +6.84
1.58 dc £0.19 23.75ab £ 0.63
1.70 abcd £ 0.10 23.15ab+0.28
1.59 bed £0.19 19.62 cd £ 1.60
1.62 bed £0.04 24.38a+0.28
1.74 abc +0.02 2433a+0.18
1.59 cd +0.08 17.30d +2.42
1.53 cd £0.10 22.64ab +2.28

Seed germination (%) o
Treatment

91.33ab +1.15 SiM;V,
89.00b +1.73 SIM,V,
91.00ab +1.73 SiMLV,
93.67 a+1.53 SiMLV,
89.67 ab + 2.52 SiMsV,
91.00 ab +1.00 SiMsV,
90.00 ab +2.00 S;M;V,
89.33a+4.04 SzM;LVz
90.33ab+1.53 52M2V1
92.33 ab + 0.58 S:M,V,
91.67 ab + 1.53 S:M3Vy
91.67ab+1.15 S:M;V,
91.67 ab+2.31 53M1V1
89.67 ab + 3.51 53M1V2
92.33ab + 3.06 SsMLVy
90.67 ab + 0.58 S:M,V,
90.67 ab + 0.58 S3M3Vy
92.00ab +1.73 S:M3V,

(OSils (glazals sz y5031) aiylas o sire B ao 30 O Jlois| s ;o 5 i By > (6l)ls sloneSiboo G5t 12 50
In each column, the means with common letters do not have a statistically significant difference at the level of 5% (DMRT)
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Table 6- The effect of rotational speed, moisture content and variety on the relative ion leakage of seed cell membrane

ot (g Canid
(ae,2)
Relative ion leakage (%0)

)M

Treatment

94.12 abcd + 3.08
91.79 abcd +1.73
98.33a+1.73
88.91 cd £ 1.53
98.07 a+2.52
92.58 abcd £ 1.00
97.37 ab £ 2.00
95.13 abc + 4.04
91.00 bed +1.53
96.86 ab + 0.58
98.35a+1.53
94.96 abcd £+ 1.15
88.36d +1.72
94.21 abed + 2.59
92.04 abcd + 3.06
92.61 abcd + 0.58
96.03 ab +0.58
95.55 abc £ 1.73

SiM1V1
SiM1V2
S1iM2V1
SiM2V2
SiM3V1
S1M3zV2
S2M1V1
SoM1V2
SaM2V1
SoM2V2
S2M3V1
S2M3V2
S3M1V1
SsM1V2
S3M2V1
S3sM2V2
SsMsV1
S3M3V2

(oSSl (lasals s g03) 15,105 5 ime BB S0 )3 B Lozl prdaw 5 S yiio Chgys gyl (gloypuSilio (giw po 4
In each column, the means with common letters do not have a statistically significant difference at the level of 5% (DMRT)
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Table 7- Regression relationships of moisture content and saw rotational speed with experiment parameters in
Hekmat variety cotton

dalro R .

Equation . . . M e

Coefficient of Ditermination (R?)
IL-2.1M+0.65 0.84
dg=-0.155+0.46 0.86
Sph-0.012 S + 0.66 0.98
IT-0.001S+0.32 0.99
VT-0.147S+0.13 0.99
IL--2.349 S+ 0.55 0.93
MC -0.0001 S + 0.03 0.67
Germ = 0.444 S + 0.07 0.75
Vi=-0.073S+0.83 0.76

Slgo i =V T i g coslies il =IT g S cops =SPN «wdin 5:55ke =g 3 Sjalss =GOIM (s g cutii =IL o)) lgd cas oo =S g, =M

s asls =V psle (golge cud s =MC (34 3 )6
M= Moisture content, S= Saw rotational speed, IL= Relative ion leakage, Germ= Seed germination, d,= Geometric mean, Sph= Sphericity
coefficient, IT= Seed skin thickness index, VT= Amount of visible trash in lint, MC= Material capacity, Vi= Seed vigor index

OUdlS’ o8 ) dnty )3 (ilojl (gl ol )l b (F1y9d s paw g Cugby (Sgmwr 55 by, —A Jgo
Table 8- Regression relationships of moisture content and rotational speed with experiment parameters in Golestan
variety cotton

PIN e ) )

Equation o ] ) ‘”” e

Coefficient of Ditermination (R?)
dg- 0.048 M +0.35 0.56
Sph --0.006 M + 0.70 0.99
IT--0.003M +0.33 0.94
MC--0.001 M + 0.04 0.66
Vg=2.107 M +0.29 0.62
dg- 0.023S +0.40 0.94
Sph--0.003 S + 0.69 0.88
IL- 1516 S+0.59 0.43
Germ--0.222 S + 0.48 0.92

s =Vg Gl Sjales =GEIM (ysle (o3lge cud o =MC angy cuolies il =1T g S o ps =SPh ¢ pwsin :Sike =Ug o)l 195 cas oo =S g, =M

o g s =IL ok il
M= Moisture content, S= Saw rotational speed, d;= Geometric mean, Sph= Sphericity coefficient, IT= Seed skin thickness index, MC= Material
capacity, Germ= Seed germination, V4= Seed emergance rate, IL= Relative ion leakage
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Abstract
External and internal damages to seed, due to mechanical forces from processing machines, lead to a decrease

in the percentage of germination of seeds. With the aim of increasing the efficiency of saw gin machine in
separating the fibers from the seeds in the cotton lint, a factorial experiment was conducted in the form of a
completely randomized design (CRD) with three replications. Levels of experiment factors were rotational
speed of saws in gin machine at three levels; 300 rpm (S1), 350 rpm (S2) and 400 rpm (Ss), seed moisture
content at three levels; 3-5% (M), 6-8 % (M>) and 8-10% (M), and the cotton seed variety at two levels of
Hekmat (V1) and Golestan (V2). Cotton seeds length, width, thickness, geometric mean, and sphericity
coefficient were measured. Also, the seed skin thickness index, the amount of visible trash on the seed and
fibers, the material capacity of saw gin machine, the seed germination, seed emergence rate, seed vigor index,
and relative ion leakage were determined after processing the cotton lint in the gin machine. After data
analysis of variance, treatments means were compared with Duncan's multiple range tests and regression
equation between test treatments (independent variables) and measured parameters (dependent variables)
were done. The results showed that S1M,V, and S1M;V1 treatments produced the highest and lowest material
capacity with 2.40 kg hand 1.90 kg h™, respectively. Considering the same rotational speed and moisture
content, the material capacity of the machine in Golestan variety was 12.22% higher than that in Hekmat
variety. The regression equations showed that in Hekmat variety, with the increase in the rotational speed of
saws in gin machine, the percentage of seed germination increased and the seed vigor index decreased. In the
Golestan variety, the regression equations also showed that increase in the rotational speed of saws in gin
machine, decrease in the percentage of seed germination and increase in the moisture content, caused an
increase in seed emergence rate. Rotational speed of 350 rpm, moisture content of 6-8% and Golestan cotton
variety produced the maximum germination percentage and seed germination rate with 93.67% and 24.56
seeds per day, respectively, and it is recommended.

Keywords: Material Capacity, Moisture Content, Relative lon Leakage, Rotational Speed, Seed
Germination
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