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Since the seeds harvested from different climates in the process of seed delinting
in the factory had different vigor and emergence in the field. Therefore, this
research was carried out with the aim of investigating the physiological and
mechanical characteristics of delinted seeds in the factory. This project was done
as a completely randomized block. The blocks were cultivars from different
climate. Finally, traits such as the percentage of mature and immature seeds, seed
coat and endosperm weight, ion leakage, seed scratchiness, density, volume, and
breaking force of seed were studied. The results showed that the percentage of
immature seeds was the highest in Golestan in dry-hot and Khordad in dry-cold.
The highest percentage of scratched seeds was in Golestan in dry-moderate and the
lowest percentage of scratched seeds was in Golestan in dry-hot province, Kashmer
in dry-cold climate and Latif in dry-moderate. The highest percentage of healthy
seeds that completed their physiological maturity was observed in Latif in dry-
moderate with 98.8%. While the Golestan in the dry-hot had the lowest percentage
of mature seed weight among the studied cultivars. The highest failure force was
in Khurshid, 83.75 N, and the lowest one is related to Golestan from dry- hot
regions with 47.9N. In general, results cleared that failure force, percentage of
scrashed seed, broken seed, immature seed, 100 seed weight and seed size for seeds
of Golestan in both climates dry-moderate and dry-hot showed that both hull seed
and de-hulled the Golestan seeds which are produced in dry-moderate are more
tolerant rather than the seeds of dry-hot.
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EXTENDED ABSTRACT

Introduction

Cotton (Gossypium spp.) has been cultivated in different
regions of the world since prehistoric times. The hardness
of the cotton seed coat, seed endosperm percentage, and
the seed coat to endosperm percentage ratio, and seed
dormancy are some of the factors that differ among
different cotton genotypes can influence cotton seed
germination and seed emergence percentage. This
research conducting studies on exotic and different
cotton genotypes seeds that delinted are especially
affected by those hurdles. Understanding physiological
and biochemical properties in different cotton seed
genotypes that delinted with sulfuric acid in factory helps
to predict all changes that will be happened after
cultivation. On the other side, the seeds harvested from
different climates in the process of seed delinting in the
factory had different vigor and emergence in the field.
Therefore, this research was carried out with the aim of
investigating the physiological and mechanical
characteristics of delinted seeds in the factory.

Materials and Methods

This project was done as a completely randomized block.
The blocks were cultivars from different climate
(Temperate -Dry, Cold-Dry, Hot-Dry) and three
provinces (Golestan, Khorasan and Fars). After,
removing fuzzy of seed coat using chemical materials,
sulfuric acid, some traits were evaluated finally, traits
such as the percentage of mature and immature seeds,
seed coat and endosperm weight, ion leakage, seed
scratchiness, density, volume, and breaking force of seed
were studied.

Result and Discussion

The results showed that the percentage of immature seeds
was the highest in Golestan in dry-hot and Khordad in
dry-cold. The highest percentage of scratched seeds was
in Golestan in dry-moderate and the lowest percentage of
scratched seeds was in Golestan in dry-hot province,
Kashmer in dry-cold climate and Latif in dry-moderate.
The highest percentage of healthy seeds that completed
their physiological maturity was observed in Latif in dry-
moderate with 98.8%. While the Golestan in the dry-hot
had the lowest percentage of mature seed weight among
the studied cultivars. The highest failure force was in
Khurshid, 83.75 N, and the lowest one is related to
Golestan from dry- hot regions with 47.9N. In general,
results cleared that failure force, percentage of crashed
seed, broken seed, immature seed, 100-seed weight and
seed size for seeds of Golestan in both climates dry-
moderate and dry-hot showed that both hull seed and de-
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hulled the Golestan seeds which are produced in dry-
moderate are more tolerant rather than the seeds of dry-
hot.

Immature seeds are visible among the different varieties
of seeds harvested from a cold-dry climate. After de-
hulling, the immature seeds were light brown in color,
while the mature seeds were dark. Additionally, the seed
vigor and the formation of normal seedlings were
obtained from the dark-colored seeds, whereas the light
seeds exhibited weaker seed vigor due to the formation
of abnormal seedlings. The Bakhtegan and Golestan
cultivars exhibited the highest ionic leakage in a hot-dry
climate. Additionally, these two cultivars had the highest
percentage of seed breakage and the highest percentage
of immature seeds, which consequently led to the greatest
membrane leakage observed in these cultivars.
According to the results, the Lotif cultivar were grown in
the moderate-dry climate and the Khordad cultivar in the
cold-dry climate had the lowest ionic leakage. Moreover,
Lotif cultivar showing the lowest percentage of broken
and immature seeds among all the cultivars. Since seed
processing significantly affects both the quantity and
quality of seed vigor. It is important to note that both high
moisture and excessive dryness of the environment, from
the of harvesting time to processing, cause to damage the
seed coat, including scratches and cracks, which in turn
leads to loss in seed vigor. The Golestan seeds from the
hot-dry climate exhibited a higher percentage of broken
and immature seeds compared to the Golestan seeds
harvested from the moderate-dry climate. This may be
attributed to the lower break strength of Golestan seeds
in the hot-dry climate compared to those in the moderate-
dry climate. The Golestan cultivar from the hot-dry
climate also had the smallest seed size and the highest
number of broken seeds. Additionally, the highest
membrane leakage was observed in this cultivar.

Conclusion

The thickness and integrity of the seed coat are very
important in seed processing. The Lotif cultivar in the
moderate-dry climate had the highest percentage of
healthy seeds and the lowest percentage of scratched and
damaged seeds. The seed size of the Lotif cultivar was
relatively large; however, its hundred-seed weight was
not high. In humid areas, due to the thinner seed coat
compared to dry regions, during the ginning process in
cotton ginning factories, the saws can impact the seeds
and cause the seed coat to crack. In the subsequent
delinting process at the factory, acid can penetrate
through these cracks into the seeds, leading to the
destruction of the embryo.
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Table 2- Variance analysis of weight and size characteristics of cotton seeds in three dry-temperate,
dry-cold and dry-hot climates

s s SIS S s Ao 0 &S ST Oak 4ils Lo 0 pes kT 03 -y el
o 15T Weight of one hundred Weight of 100 seeds Endosperm - e
S0V D.F hairy seeds without fluff weight Skin seed size
s
B}L' 2 0.05 0.03 0.02 0.16 19278.75
Sles - o o o o
7 2.7 14 0.05 7.4 236675.4
Treatment
st
14 0.78 0.18 0.06 0.36 32653.81
Error
i
e 25 2.38 4.9 4.7 16 8.88
CV%

*and ** indicate significant at 5 and 1% probability level, respectively.

Iranian Journal of Seed Science and Technology

L3 & 5 gy gl 53 Gl3 e o gk

Ol ok 65 5 psle 4,2

Vol.: 13, No.: 4, Winter 2024

VE Y Ol oF o led VY W



ov O 5 Sl

PSS 55 =St Jukimnm i a3 4y Sl 0101 5 (355 Dl et Sl s lie ¥ Ut

Table 3- Comparison of average weight and size characteristics of cotton seeds in three dry-temperate,
dry-cold and dry-hot climates

s 4o 05 Os @l o 03 pesT 05 e
s B XS]
s (¢S 5 5SS 5 s e o
° . . . (4o y3) g S ke
Treatment Weight of one  Weight of 100 Weigh of ¥ Seed size
hundred fuzzy delinted seeds Endosperm Seed coat (%) 3
(mm?)
seeds (g) @ seed (9)
(st Juoan) OLdS 3
. ) OB 9.47+0.6de 8.68+0.26bc 5.26+0.0cd 38.04+0.97b 10.32+0.94bc
Golestan variety (Moderately dry)
(S —Juine) Calal 5
. . ) 9.63+0.19d 8.83+0.15b 5.23+0.08cd 38.13+0.46b 13.81+0.50ab
Latif variety (Moderate-Dry)
<5§; N ) = c s
T A e 8.90+0.06f 7.94+0.44d 4.91+0.20d 37.024#0.19bc  11.13+0.08bc
Khorshid variety (Cold and Dry)
[(CEZIAN ) als = 48
22 TR 10.99+0.08b 9.1240.27b 5.85+0.17b 38.48+0.06cd  13.79+1.06ab
Khordad variety (Cold and Dry)
(it g3 ,m) a8l o3
A 10.15+0.15¢ 8.84+0.10b 5.71+0.06b 35.23#0.27d  12.63+0.81abc
Kashmar variety (Cold and Dry)
(a5 3 ) el yg o
T o ) 10.80+0.09b 9.20+0.05b 5.82+40.06b  35.59+0.44bcd  11.68+0.75abc
Varamin variety (Cold and Dry)
(s 50 ,8) OklS 03
”’,5 o 9.12+0.23ef 8.06+0.22cd 5.62+0.0bc 38.21+0.60b 9.08+1.0c
Golestan variety (Hot- Dry)
(St 50 8) 08y o3
965) 9 el 11.66+0.12a 9.95+0.12a 6.34+0.12a 40.22+0.56a 15.05+2.68a

Bakhtegan variety (Hot Dry)

.C_....a\v\-é_):@';c]a.ﬂ).\_}b&AJM&‘eJ&AM)QLﬁJQPﬁJJA{LﬁAJ)P
The same letters in each column indicate an insignificant difference at the P=0.05 level.
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Table 4- Variance analysis of physiological maturity and immaturity, healthy and scratched cotton seeds
(different numbers) in three dry-temperate, dry-cold and dry-hot climates

Ol b REIRESE S (slaydy ool 2 slayds B lasds Wl slayds S
S.0Vv D.F broken seeds scraped seeds Immature seeds healthy seeds Density
g
B 2 0.54 0.04 1.08 1.6 0.02
Jles - . o - -
) 7 14.8 2.4 30.8 84.9 0.5
treatment
Lo
14 0.44 0.56 1.06 15 0.1
Error
O S o b
S 25 28.6 55.1 225 13 10.9
CV%

* and ** indicate significant at 5 and 1% probability level, respectively.
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Figure 1- cotton seed genotype from Dry-cold climate (mature and immature)
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Figure 2- Seedling growth A) Health seed B) Immature seed and crashed seed coat

Iranian Journal of Seed Science and Technology Ol ok 65 5 psle 4,2

Vol.: 13, No.: 4, Winter 2024 VEOY Ol F o)lad (VY U



S5 S SN iy sa s (K5 5h 5 Sesd Doyt p (8l

(1) OB o6 ) S8t (55 5 s ST le i 51 (2SS 05
(0) Caal o1 5055 &G 55 (7) jaalS 5 (V) Ay
S o )3 058 53 (N) alys 5 (V) 3ls 5

)@tp“}f;tpﬁd,u,,?,;g;.‘.{.zw,:so\},a
—eSs (il s Ry 055 il ol gme SN
Wxs\ou_mlf‘.s,;t,:_:ﬁg;_ﬂg_admébu(v)dm
ALl 2 Bl o ls gme M| 1 oS 30 (F)p S-S
Slasdy sy (sl p S-S (8l Ol 510 Jor
NESTPREJCEIRN N (PG JE W P PER S
Ll S (65,5 059 ol Lo 5 Cils Juzme oS
onl 4 Jonam oSt (Bl 4y o p S eSTis (81 3 OlnlS
AL s

38 NYIVD Olje g oy g5 085 15 S (65 8 o i
mﬁ\;\auwtgﬁam&)bwémaﬁﬁ
e Ll sl jolamstl s ot 4 3 5 FV/A Ol 4 p S-St
343 Ao 05 03 S Al ) 5 5 et L Lo e
S 513 Slopas pla i 5l e 035 ol p e sl 05

.A.fdo..\.i;vé)ab;&ﬁ;

g;_,:;@,:,:ﬁ,?—&.:.;rgs\);ow,a@%@,\

e 5 4 08 95 ) e (0 g dmils |y s
O (g 53 5 ls 1y LG sla s do s 5 SenSs o s
(b Gillas b odalin o)1l 5o 55 gLl S5y
,“b,;rs“d.w—es_,:;mm,“ug_s@,wrs,
2 (3548 dmBls 1y S S o S s eSS 0
Gl BLL gl sy o )3 5 48l (o sy dao 5 Ol s ol
6031348 LT 5hai sl oo bl plw o 53 Ol o a8
33 2 Sy Sl ge sl 5d 4 CiST 5 S 3,0
Ol & dls 0L 3l dame 3L (St 5 by Jole
55 Sl adex Sl pdo a0 T Ol 6051 2

(Basu & Groot, 2006) s i o 5 4 S5l o S35

iz 3bbo y3dy (Sl Dbogas (v y
ol 53 b 5 Sle dlie 15 god 31 sl o3l (5l
) eaSs g4, M;uwi.:..uuu;.nt (¢ J2) IMP
05031 bl s das oo OLES 0505 #A) 25 el o)l s
b ,ls &8 s s £ 55 0 a5 Do (1 JS) s gl

Force (N)

force

———

o/

1

I

307 : -+

204 !
10

T T
1 3 4 5
5 Cotton cultivars
var

'l '8 Each Pair All Pairs
Student'st Tuke yKramer
005 005

%Jl&s(ﬁjljsg;j}&:w‘t&«))q;;&éjjgﬁl:pwuﬁ—\“ﬁ
Fig 3- Mean Comparison of breaking force using t-Student's test and Tukey's test in different cotton cultivars
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