2024, 13 (1), 59-79

https://doi.org/10.22092/ijsst.2023.360939.1464

~
\I’ Seed aw-‘---‘/

\ 1 SPCRI
Science

Society of Seed and Plant

|
.‘/ \‘ Certification and Registration
WJ Iran Institute

*/

Iranian Journal of
Seed Science and Technology

ISSN: 2588-4638

Research Article

Effects of sowing date and hydropriming on germination, lint yield,

and seed oil of two cotton cultivars

Shapur Shekari!, Saeideh Maleki Farahani?”

1. MSc student of Seed Science and Technology, Department of Agronomy and Plant Breeding, Faculty of Agricultural Science,

Shahed University, Tehran, Iran.

2. Associate Professor, Department of Agronomy and Plant Breeding, Faculty of Agricultural Sciences, Shahed University, Tehran, Iran.

Article Information

Abstract

Received: 02 Jan. 2023
Revised: 18 Jun. 2023
Accepted: 04 Jul. 2023

Keywords:
Bolling,
Cotton,
Cultivar,
Hydro-priming,
Lint,

Seed yield

Corresponding Author:
maleki@shahed.ac.ir

This experiment was conducted in two separate parts of the farm and the laboratory to evaluate
effect of sowing date and seed hydropriming on, seed cotton yield, lint and seed oil of two cotton
cultivars using a factorial experiment based on randomized complete block design in three
replications at the Research Farm of Shahed University's Faculty of Agriculture in the spring of
2018. In the laboratory section, the effects of hydropriming and two cotton varieties on the
maternal seeds obtained from the first study were investigated. In the field experiment the first
factor was sowing date with three levels: April 14, April 30 and May 15, the second factor was
hydropriming in two levels of control (without priming) and hydro-priming application and the
third factor was cultivar with two levels of May344 and Sajedi cultivars. In a laboratory study
that was conducted as a two-factor factorial in the form of a completely randomized design, in
three replications, the factors included hydropriming in two control levels (without priming) and
hydropriming and cotton cultivars including Sajedi and May344. The Results of the field this
study showed that hydropriming had no effects on weight of single boll. The weight of bolls on
the sowing date of May 15 compared to April 14 was higher in the condition without priming in
both cultivars. But hydropriming increased seed yield. The highest seed yield was obtained with
average 11.07 ton/ha in the primed seeds of May344 variety on April 14, which were more 26%
increase compared to the non-priming treatment and compared to April 30 and May 15,
respectively 9.7 and 28.8 percent. The comparison results of the average sowing date and priming
showed that the planting date of 30 April had the highest percentage of seed oil. Highest
percentage of oil with an average of 23.4% was observed on this sowing date and in without
priming treatment. The results of laboratory study showed that priming improved the germination
of seeds in both cultivars, but in Sajedi cultivar (with an average germination percentage of
97.5%) compared to MAY 344 cultivar, the germination percentage was 36.1% higher. Other
characteristics of germination such as fresh and dry weight of seedling, length of root and shoot,
length and weight index of seeds improved under the effect of priming in both cultivars.
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EXTENDED ABSTRACT

Introduction

Cotton (Gossypium hirsutum L.) is one of the most
important crops in the world, which is called "green gold"
and "king of fibers". Cotton cultivation has many
economic benefits. Cotton is the most important source
of natural fibers used in the textile industry. Fast and
healthy germination of the field is necessary to obtain
high yield with optimal quality in annual crops. Cotton
seed is severely destroyed due to the oxidation of its oil
content, which reduces the health of the seed in storage.
Priming is one of the easy ways to improve seed
performance and faster and healthier germination.
Priming is a practical technique to improve seed
germination and vigor. During priming, the seed is placed
in the early stages of germination through the initial
biochemical processes and thus brings the seed closer to
the germination point. Late planting causes the
production of a weak plant and ultimately leads to lower
yield potential, and also, planting earlier than usual
causes increased vegetative growth and subsequently it
becomes difficult to manage, and as a result, the yield
Cotton seeds are reduced. Therefore, a solution is needed
to strengthen the germination and establishment of the
seedling and to provide more use of soil moisture,
nutrients and solar radiation for the plant. Although the
positive and increasing effect of seed priming on seedling
emergence and growth has been reported by various

researchers, there is little information about the effect of
priming on cotton seeds. Therefore, this present study
was carried out in order to investigate the effect of
hydropriming and planting date on two cultivated cotton
cultivars.

Material & Methods

This experiment was conducted in two separate parts of
the farm and the laboratory to evaluate effect of sowing
date and seed hydropriming on, seed cotton yield, lint and
seed oil of two cotton cultivars. This study performed
using a factorial experiment based on randomized
complete block design in three replications at the
Research Farm of Shahed University's Faculty of
Agriculture in the spring of 2018. In the laboratory
section, the effects of hydropriming and two cotton
varieties on the maternal seeds obtained from the first
study were investigated. In the field experiment the first
factor was sowing date with three levels: April 14, April
30 and May 15, the second factor was hydropriming in
two levels of control (without priming) and hydro-
priming application and the third factor was cultivar with
two levels of May344 and Sajedi cultivars. In a
laboratory study that was conducted as a two-factor
factorial in the form of a completely randomized design,
in three replications, the factors included hydropriming
in two control levels (without priming) and hydropriming
and cotton cultivars including Sajedi and May344.

Table 1. The physical and chemical properties of the experimental field

EC pH Fe K N )
1 B " " 0 SoilTexture
(dS.m™) (mg.kg™) (mg.kg™) (mg.kg™) (%)
4.20 7.1 2.1 8.52 376 0.11 Loamy

Results & Discussion

The results of laboratory study showed that priming
improved the germination of seeds in both cultivars, but
in Sajedi cultivar (with an average germination
percentage of 97.5%) compared to MAY 344 cultivar, the
germination percentage was 36.1% higher. Other
characteristics of germination such as fresh and dry
weight of seedling, length of root and shoot, length and
weight index of seeds improved under the effect of
priming in both cultivars (Fig 1).

The Results of the field this study showed that
hydropriming had no effects on weight of single boll. The
weight of bolls on the sowing date of May 15 compared
to April 14 was higher in the condition without priming
in both cultivars. But hydropriming increased seed yield.
The highest seed yield was obtained with average 11.07
ton/ha in the primed seeds of May344 variety on April
14, which were more 26% increase compared to the non-
priming treatment and compared to April 30 and May 15,
respectively 9.7 and 28.8 percent (Fig 2). The
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comparison results of the average sowing date and
priming showed that the planting date of 30 April had the
highest percentage of seed oil. Highest percentage of oil
with an average of 23.4% was observed on this sowing
date and in without priming treatment.

Conclusion

According to the results of this experiment, performing
hydropriming in the first and second plantings can
improve cotton yield (wash weight and vyield), and it
seems that the benefits of hydropriming decrease with the
delay in planting. In this study, priming improved seed
germination in both cultivars, but the germination
percentage was higher in Sajdi cultivar (with an average
germination percentage of 97.5%) compared to MAY
344 cultivar by 36.1%. Other characteristics of
germination such as fresh and dry weight of seedling,
length of root and shoot, length index and weight index
of seed pod improved under the effect of priming in both
cultivars.
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Table 2- Analysis of variance sowing date, priming and cultivar on the studied phenological and
agronomic traits of cotton
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Table 4-Simple correlation coefficient among some traits
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9 0.12865 0.09121 0.17133 0.00659 -0.03076 0.19714 0.12168 -0.6963 1
=and** significant at 5% and 1% levels respectively dos3) 50l glaw 53 lsbas i 5 4 *F 5%
ok G5 8l Sl o8 5 Samlp bl 425 -0 s
Table 5-Analysis of variance priming and cultivars on percentage and cotton seed germination indices
E 8—, — — Z‘
£ 2 £ 3 5 38 JE
. 3% 3% L5 ,8 2B bz AZ 4
cwee  Fo 32 AE JE TE 1R 2%y 3By VE g
=% 92 w2 J2 3% 58 Q=g 22 5 5 2
S.0.V A W, 2 < ] 8 =] ¥ o= ¥ o= -
5 £ 32 ¥8 ¥ I® &g o 7 B
(= £ 4 & Yy £ v, = \. = =
2 = E 3+ 3 P8 €
n @ o] Q ] 7}
] o » @ o
el " . - - - "
o 1 0.0264 0.0258 12.813 11.466 52.083™ 258.633 481521.2 823.164™ 2.88™
Priming
‘,j) 1 0.0311™ 0.008™ 13.230™ 10.509™ 2002.083™ 1086.993™ 1114653.60™ 9457.232™ 13957.88™
Cultivar
xS
. i 1 0.0001" 0.0003™ 2.253™ 5.617™ 102.083™ 7.207™ 103509.18™ 2.47" 84.44"
Cultivar<Priming
o
8 0.00027 0.0023 0.19 0.43 20.83 5.19 7824.3 259.23 10.82
Error
R 4.0 4.86 6.98 14.44 5.32 6.34 9.32 14.83 5.30
CV(%)

.M;g,l:@nﬁb)w):-/~bcl=.~):;;)l:6:m‘w):~/-\ cha,;d)l;&wam;ou%;qns,*f4*

ns, no significant,*and** significant at 5% and 1% levels respectively
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Table 6- Mean comparison of the interaction priming and cotton cultivars in germination indices
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Control without priming s 4.70¢ 3.33b 536.61¢ 93.0b
MAY 344
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_ O 8.862 7.152 1546.80? 25.77°
Sl Sajedi
imi FFF sl
Priming < 5.90° 3.91° 751.50¢ 99.287
MAY 344
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Table 7- Mean comparison priming in germination indices
Eoml 1 s (05 epalS s 035 (5) el 5 055 ol a S35 el
Priming levels Seedling dry weight(g) Seedling humid weight(g) Seedling weight vigor index
(Reasl 5, O5) dals
T S 0.360 0.94b 31.25b
Control without priming
Soml
s 0.462 1.0302 40.542
Priming
Sl el p ey slaed, S0l dlie A g
Table 8- Mean comparison cotton cultivars in germination indices
4y b))l (pf) ol oSt 0 ® @jd_‘f‘. '_wﬁ WL{ = “é_j} ""Lﬂ Sl S
Cotton cultivars Seedling dry weight (g) Germination Seedlmg_ weight vigor Germination uniformity
percentage index
Sl
O 0.462 97.502 46.382 80.45°
Sajedi
FFF b
¢ 0.36° 71.66° 45.41° 136.602
MAY 344
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