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Extended abstract

Introduction: Currently, in most countries around the world, cotton seeds are used in delinted form.
The fuzzy cotton seed often lead to slower germination, increased susceptibility of seeds and seedlings to
pests and diseases, and disrupts mechanized cotton planting. Delinted cotton seeds have numerous
advantages, including the possibility of mechanized planting, reduced seed consumption per unit area, faster
germination in the soil, and more rapid field emergence of seedlings. Furthermore, delinted seeds are usually
free from pathogenic agents, and the seed quality is improved with the availability of gravity separation and
removal of broken, lightweight, and hollow seeds. One of the challenges faced by cotton seed delinting
factories in Iran that employ acid-based methods is the reduction in the seed germination of the delinted
seeds, which poses a challenge to the continued operation of these factories. This research was conducted to
investigate the reasons behind the reduction in the viability cotton seeds in a delinting factory, to examine the
physiological and mechanical characteristics of seeds at various stages of delinting in the factory.

Materials and methods: Seed sampling was carried out in a delinting factory in two replications. Traits
such as seed vigor, germination percentage, ion leakage, seed density and volume, seed aging, level of
abrasion and damage to the seed coat, and seed rupture force were studied. Finally, the data were analyzed
using SAS, SPSS, and JMP software.

Results: The test results showed that seed sampling from both replications of the factory before
centrifuge had the lowest germination percentage, leaf formation percentage, primary root length, primary
stem length, dry weight of primary root, and dry weight of primary stem. These traits indicate that during the
centrifugation stage, the seeds sustain significant mechanical damage, leading to a reduction in their vigor.
The percentage of breakage, ion leakage, ageing, volume and density of seeds in the first repetition showed
that these seeds had a lower quality compared to the seeds related to the second repetition. Therefore,
different delinting stages in the factory have decreased the seed vigor. As the percentage of breakage and ion
leakage increases, the seed rupture force declines non-linearly. Based on these findings, it can be concluded
that acid contact with the cotton seed and the centrifugation process caused more mechanical damage to the
seeds, leading to a significant reduction in seed rupture force.

Conclusion: The accuracy of operations at all stages of delinting significantly impacts seed quality. The
centrifugation stage, the temperature of the dryer cylinders, and the acid neutralization process require greater
attention and monitoring. Therefore, it is necessary to adjust the duration or concentration of the acid used for
delinting in the delinting factory to match the seed condition in order to minimize damage to the seeds.

Keywords: Cotton seed, Delinting, Physiological maturity, Seed breakage force, Seed coat
Highlights:

1- Delinting in the factory causes damage to the seeds, but proper management of temperature and acid
concentration mitigates this damage.

2-1t is necessary to adjust the duration or concentration of the acid used for delinting in the factory to
match the seed condition in order to minimize damage to the seeds.

3- Managing the acid spray on the seeds and eliminating the centrifugation section in the delinting
factory can prevent severe seed damage in this stage, and seed quality can be improved.

4- Neutralizing the seeds at the end of the delinting process in the delinting factory results in an
increase in the storage of delinted cottonseed.
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Fig. 1. The process of delinting cotton seeds in delinting factory
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Fig. 1. Microscopic study of seed surface (scratching of Golestan seeds).
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Table 2. Analysis of variance (mean square) for some properties from different stages of delinting factory

i s N Sp eSS se Jsk el b SE3 059 SES Bjs
Ol ol KR Sidiler oy slad azdly, ' Stem azdly, azadle
S.0.V. ©°2" " Germination Cotyledon leaf Root leneth Root dry Stem dry
DF : engt . .
formation length weight weight
Rep Ssb 2 21" 56.43™ 18.81™ 11.64™ O‘OOOHQOOOI 0.000043 ™
Tabaos olows . . *k *ok *% **
(S g ol 1 40.33" 30.08™ 2836.68°  2054.08 0.00007 0.0012
Sampling (D)
| J | *% * % *% * % *k * %k
@S Jo e 7 203 3144.08 6812.87  2577.08 0.0005 0.031
Stages (S)
SXD pSen, 7 5633 486.08" 588.82°  130.517  0.00003" 0.0005""
Error U 14 7.84 19.63 2260.10 29.77 0.000 0.00005
O -
(00) Sl w2 23 8.11 20.93 10.95 2.04 3.97
C.V (%)

Ao, ) 90 Jleisl mhaw jo jlo sime o e pas odims lis oS 5 4y w9 %, NS
ns, * and ** indicate non-significant and significant at p<0.01 and p<0.05 respectively



w2038 ,5 ol yo 50 ady (s ydy (S0 Telgr 34 9 (S 38 Sluoguas w1l en g 459,90

Jol Cog )15 j0 olo5S S Calise ol he 5l oads (6,05 diged sloydy jo Slaw Sk awslie . ¥ Jgus
Table 3. Mean comparison of traits in seeds sampled from different stages of delinting in the first replication.

5 e Sis -
Silyz ey 7 " = arady) Jsb azadls Jsb O el s
@SS Sl Germination i Root length Stem length D Stem dry
(%) Cotyle@on leaf (mm) (mm) R(.)Ot dry Weight (g)
formation (%) weight (g)
- 90.66+1.33abc 82.6+2.67a 106.67+4.37ab ~ 67.33£2.73b  0.03+0.0a 0.2+0.0bc
Control
oy il 5 3
SRS J..e 72+£2.31h 5242.31def 112.67+5.3a 63.66+4.67b  0.03+0.0a 0.18+0.0c
Before Centrifuge
550 yils 5|
Ip ) 78.6+1.33gf 2.66+2.67h 0.00+0.0h 0.00+0.0g 0.001+0.0c  0.001+0.0g
After Centrifuge
VoS Sas >
o 727 86.66+1.33cde  48+231fg  98.33+1.67abcd 63+2b 0.02:£0.0b 0.2+0.0bc
After Dryerl
Y S Sis g
o i 85.33+1.32de 57.33+2.67c 57.67+1.45fg 60=+0.0bc 0.02+0.0b 0.21+0.0abc
After Dryer2
| .
= Sl 86.66+1.33cde  53.33+1.32def 70+3.06efg 79+0.58a 0.03+0.0a 0.2140.0abc
After Sieve
S TS g0 6641 30abe 66£3.52¢  90.33+8.7bede  64.3345.18b  0.02:0.00b  0.16+0.0d
After Neutralization
S e 94.66+1.33a 68+2.31bc 100.33+5.49abc  53.3346.18cde  0.03+0.0a  0.21++0.01abc
Packaging

Al oo Uz 70 mhaw jo jls  pae BB pac saias lid gte jo j0 alie By >

Similar letters in each column represent the lack of significance at p<0.05
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Table 4 Mean comparison of traits in seeds sampled from different stages of delinting in the first replication.

Gl aey  IEEI g il b s T
S ,s Jole .. slad ) ) Az, )
Delintine st Germination i Root length Stem length T Stem dry
elinting stages (%) Cotyledon leaf (mm) (mm) R(?Ot dry weight (g)
formation (%) weight (g)
- 84423 lef 57.33+1.33d 66.33+6.13fg 47+1ef 0.02+0.0b 0.1940.0de
Control
59uis yolw 5 L8
g JJ 80+2.31fg 56+4de 74.33£2.85defg 85.33+3.8a 0.03£0.0a 0.21+0.0ab
Before Centrifuge
com il ol
RS S o 70.33+1.33¢g 2.66+1.33h 0.0+0.0h 0.0+0.0g 0.00+0.0c 0.0+0.0g
After Centrifuge
VoS St ;
o i 89.33+1.33bcd  85.33+0.33b 57.67+1.45fg 41.33+1.86f 0.02+0.0b 0.224+0.0a
After Dryerl
Y oSS >
o i 78.66+1.33¢g 41.33+£3.53g 53.33+0.41g 45+2.89ef 0.02+0.0b 0.21+0.0abc
After Dryer2
S 3
e 80+2.31fg 50.66=4.81def  63.33+0.88fg 50+0.58def 0.02£0.0b  0.2120.0abc
After Sieve
Sile e
After 88+2.31cde 48.66+2.91efg 78.67+2.97ab 51.33+4.49cde  0.02+0.0b 0.2040.0cd
Neutralization
o w 93.33+1.33a 93.33+1.32a 119.33+0.67a 5342.52cde 0.03+0.0a 0.21£0.0abc
Packaging

WSl oo a0 mhaw jo s pme BB puc oaims LiS gt o 50 wlice Bg >
Similar letters in each column represent lack of significance at p<0.05
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Table 5. Analysis of variance (mean square) for physiological characteristics of seeds sampled from different

stages of delinting factory

Dl golie T s e o o> &= s
&l Seed Membrane seed : gD ,08
S.0.V. . Volume Density .
DF breakage leakage aging Vigor
Ry .
R ok 2 18.25 8077.75™ 8.33™ 0.0004 " 0.0007 " 16.33™
€p
< 6’f ‘“”‘ED) 1 6.02™ 480000™ 867" 142" 60.61" 20833
ampling
185 al> ok sk sk ook ook
G!.S? ’S(S)’A 7 716.59 1741713.99 671.19 0.002™ 0.15 2256.71
ages
“J:'S'X“Dﬂ 7 18.06 216827 972.147  0.003" 0.15" 2350
Error U 14 3.8 10371.06 43.88 0.0009 0.03 13.48
SR OO -
(m;e()j v’f;) B 14.79 11.24 18.88 9.72 991 2.97
. 0

aoy0 ) 90 Jlesxl o )s ls e o Je pas cdims lid i 5 4y s 5 %, NS
ns, * and ** indicate non-significant and significant at p<0.01 and p<0.05 respectively
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Table 6. Mean comparison of physiological characteristics of seeds sampled from different stages of

delinting factory

18,3 (555 diged Jl 0

sl o Sl 20y Membrane e s ez i o asls
. . . OR8>
Seed Sampling Seed breakage leakage seed aging Volume Density -
Stages from (%) lg . (%) (cm?’) (&) Seed vigor
g (uS.cm™.g™)
Factory
Ln':}
. 2.33+0.33¢g 387.33+6.75gh 61.33+2.67a 0.14+0.0d  3.01+0.07bc  762.66+2.67a
Control
59ain sl 5l L8
T JJ 27.66+1.2¢ 656.33+23.37¢ef 8+0.0 1 0.13+0.0d 3.64+0.09a  125.3243.53e
Before Centrifuge
5 guty yolu )
IRy S o 33+1.53a 2600+180.58a 56+4.62ab 0.14+0.01d 3.57+0.2a 81.33+3.531
After Centrifuge
VoS S > .
o i 31+1.73b 1248.6749.5¢ 10.66+2.671 0.16+0.02d  2.85+0.28¢ 112+0.0g
After Dryerl
Y oSS >
o i 7.66+0.33de 853.67+28.85d 22.66+2.67gh  0.13+£0.01d  3.18+0.13b  114.66+1.33g
After Dryer2
| .
= Sl 432++0.88fg  714.67+14.76de  30.66+1.33fg 0.14+0.0d  3.07+0.07bc  133.33+3.52d
After Sieve
Sibe = ‘5>9"> 3.66+0.33fg 786.67+14.23de 17.33+1.32hi  0.15+0.01d  2.77+0.16c  142.66+2.67c
After Neutralization
o M 3+0.58g 795.67+20.65de 40+2.31cdef 0.15+£0.0d  2.99+0.16bc  133.33+1.32d
Packaging
P> al> 5o
C&Lt‘: i 6.66+0.3def 784+544.165de 49.3343.5bcd  0.48+0.02b 0.89+0.0d 133.33+1.32d
ontro
SRS JJ 24.33+0.67c 519+25.77fg 3246.94fg 0.53+0.01a 0.89+0.0d 117.33£1.33¢g
Before Centrifuge
5 guty sl )
IpRS S 26+3.06bc 1660.33+92.5b 14.66+1.33hi 0.54+0.02a 0.89+0.0d 94.66+1.33h
After Centrifuge
\ . S a2 2
o i 25.33+2.1bc 678+33.27¢ef 46.66+5.3bcde 0.46=0.03b 0.89+0.0d 113.32+1.33¢g
After Dryerl c
Tof s 0£0.58d  1127.67477.66c  50.66+3.52abc  0.5£0.02ab  0.88£0.0d  125.33133¢
After Dryer2
S S
et 7.66+0.33de  737.6749.32de  46.66+5.8bcde  0.42+02c  0.89+0.0d 116+0.0g
After Sieve
Sile = f”’ 4.33+1.2fg 691.33+29.8de 36+2.31ef 0.47+0.01b 0.89+0.0d 122.66+2.67¢
After Neutralization ¢
o M 5+0.58fg 245+20.5th 38.66+5.34def  0.5+0.04ab 0.89+0.0d 149.32+1.32b
Packaging
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Similar letters in each column represent lack of significance at p<0.05
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Fig. 5. Mean comparison of seed breaking force in different stages of delinting in the first replication.
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Fig. 6. Mean comparison of seed breaking force in different stages of delinting in the second replication.
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Fig. 7. Correlation between seed breaking force and seed breaking percentage
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Fig.8. Correlation between seed breaking force and membrane leakage
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