[ Downloaded from gebgj.ir on 2026-02-16 ]

[ DOI: 10.61186/gebsj.12.2.195 |

(2165 s 0 3 03wl b 4wy (51l PBLI (21 4L Siludine

Regeneration Optimization of Cotton commercial cultivars using

meristem apex culture

£ 899 5kad 01 3o dwrw (i 50 cpw T30 B (405 ! o daows

Hamid Rasmieh*!, Zahra Ghorbanzadeh?, Hassan Marashi®, Saeed Malekzadeh —
shafaroudi*

8 F 655518 s 5 AT Dl Olajle 5 538 ay Ol dmn go 083154y e 5 skl -
(038 s 5 sl Slid Olejle ((5350UST (65955 g oKin s clasilob cwlidions 5 idu —Y

Qlﬁlgwwja}a@éb nsal:fd;\}?qjdj)ljﬁjﬁ Jt.ér.:—\‘j'.o\ﬂlncjf

1. Department of Plant Breeding, Cotton Research Institute of Iran (CRII), Agricultural
Research, Education and Extension Organization (AREEO), Gorgan, Iran
2. Department of Systems Biology, Agricultural Biotechnology Research Institute of Iran,
Agricultural Research, Education and Extension Organization (AREEO), Karaj, Iran
3,4. Department of Biotechnology and Plant Breeding, Ferdowsi University of Mashhad, Iran

*Corresponding Author, Email : S5 53 c « 1K J g ot 55 5

Rasihamid@gmail.com
OFXIEIV 1oy = VFY/FI0 2230 55 5o 56)
Received: 2023/05/26 | Accepted: 2023/08/29 | Published: 2024/03/14

Olgie 4 &5 Cuwil Ol (SOLaBl WY gammo o sngo 31 (O (Gossypium hirsutum L) ag
b duglio 53 4oy SPBSI 2900 Dguie (s> 95 kol 4l 9 S qie 5S4
G934 ol A | e g OB ( 2155b e S IS8 4 i OIS
PEL Sl gk (nf 08 .ol (53950 5985 4y Sobw BT (21050 Slp Yo (5L L
ol 4B 515 ooliwl 330 Olkeyl § ST add (Ll wadygS (omelg (ol
SBEos 1 oud i tuzxe Jold (HRINT fazxe 59 y 30 ond (GSilwlne (S pius
4 6197 5 Cgz ol wdg So LS il 0318518 Ugosed 9 BS sl by 9 MS
lasd (G50l 4 d>gi b ol owyy GBI w9 30 AL Jae 914l e
9 Mg/l BAPY b fumxe 9545l 8ly tume o ol ojlsls Job 9 ol
Ol (518 a0 glal Lalisko pBHI 53 § 0841 AT (1345 Lh woyd o9 § w59 MY/ KiNY
Nl i alisee (1348 ) dautme 95 g 4 (2154 selae 4 fol> Sryo sl Lol
54y Sy e e 4lay Job S oWl b kT 4328 51 Jol> @l wlul y
w30 40 &7 il 039 MY/l IBAY of o 4 B5 sbycpmling 9 MS slaestol g9l taomo
9 LUPINI S i 935 31 Jhho 9 035l 3 @ g (995 yOb> GRS .l 1D (91545
i 53 31 Jhhn (93 4101 9 (21545 &9 Gl Pl (Siluding (21e8! s o 31 (21540

el S ol GBS ks KO 154l Sy

(93 sole dlio
4l J‘..dijb 4.1>u
() (] § B (wkige
s> ISSN 2588-5073
55751 1SSN 2588-5081
V€7 Ol 9 3wl ¥ oylol VY 0590

oo %

120-Y ¥ dxio

d

10.61186/gebsj.12.2.195

Research Article
Genetic Engineering and Biosafety
Journal 2024
Volume 12, Number 2, Pages: 195-202

http://gebsj.ir/

https://ecc.isc.ac/showJournal/23064

ouuS>

S glasly

e
(2liads

! g 2

Hamid R, Ghorbanzadeh Z, Marashi H,
Malekzadeh Shafaroudi S. Regeneration
Optimization of Cotton commercial cultivars
using meristem apex culture. Genetic
Engineering and Biosafety Journal 2023; 12
(2) :195-202. Doi: 10.61186/gebsj.12.2.195

URL.: http://gebsij.ir/article-1-460-fa.html



http://dx.doi.org/10.61186/gebsj.12.2.195
http://gebsj.ir/
https://ecc.isc.ac/showJournal/23064
http://dx.doi.org/10.61186/gebsj.12.2.195
http://gebsj.ir/article-1-460-fa.html
http://dx.doi.org/10.61186/gebsj.12.2.195
https://gebsj.ir/article-1-460-fa.html

[ Downloaded from gebs.ir on 2026-02-16 ]

[ DOI: 10.61186/gebsj.12.2.195 |

OLen 5 e ety (65l ru,l el Bl gileang

Genetic Engineering and Biosafety Journal
Volume 12, Number 2, 2024

Abstract

Cotton (Gossypium hirsutum. L) is an important economic crop worldwide, valued for its rich fibres and
its role as a major source of edible oil. However, the resistance of cotton to conventional regeneration
protocols is a challenge. Therefore, the development of efficient plant regeneration protocols for
recalcitrant species such as cotton, especially from meristem apex explants, is crucial for the advancement
of functional genomics and selective breeding using transformation technologies. In this study, we used
seeds of Sahil, Varamin, Khurshid, Golestan, Latif, Kashmer and Armaghan varieties. The meristems
isolated from these cultivars were cultured on a medium containing MS salts, B5 vitamins and hormones
to induce organogenesis. The shoots were then transferred to a branching medium. Optimal branching
was observed with a medium enriched with 2 mg/l BAP and 2 mg/l Kin, with no significant differences
between varieties and a maximum branching level of 92. In addition, the shoots were transferred to five
different rooting media. Statistical analysis showed that a medium containing MS salts, B5 vitamins and 1
mg/l IBA gave the highest rooting rate of 95%. Our study optimised a fast, productive and genotype-
independent method for organogenesis and branching from the shoot tip in cotton. The improved rooting
rate and the provision of a genotype-independent rooting method are further results of this research that
promise significant advances in cotton regeneration protocols.
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Table 1. ANOVA Results of branching traits in assesment of cultivar and phytohormone (BAP
and kin) in terminal meristems of cotton

Sources of variation df branching
Block 3 0.13m
Cultivar 6 v NS
BAP 2 0.41"
kin 2 0.25"
kin «BAP 4 0.58*
BAP:: Cultivar 12 0.56%
kins Cultivar 12 0.31m
kin s BAP s Cultivar 24 0.59ns
Experimental error 21 0.21m
CV (%) 0.38

Aoyl 50 Ju»lc]a,dﬁ)bw;m Olsgme e O Say 9 NS e
Note: ns, * and **: Not significant, significant at 0.05 and 0.01 probability levels, respectively
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Table 2. The effect of phytohormones BAP and KIN on the branching of terminal meristems of cotton

Treatment BAP (mg/l) kin (mg/l) N.m of branch seedling Seedling response to
Length (cm) branching (%)

1 0 0 0.00f 0.00 +0.0f 00

2 0 1 2+40.7ef 2.140.8e 60.1
3 0 2 3.7+0.7cd 2.6 £0.5e 59.8
4 1 0 2.5+0.5e 3.5+0.7d 67.5
5 1 1 3.2+1.7d 4.5+0.9¢c 66.5
6 1 2 2.0+0.7ef 2.1+0.6b 60.1
7 15 0 4.5+1.1c 3.7+0.7d 65.5
8 15 1 3.1+0.9d 2.1+0.8e 58.4
9 15 2 8.0+1.3b 5.5+1.1ab 62.7
10 2 0 3.7+0.8cd 5.5+0.7ab 75.4
11 2 1 2.6x1.4e 3.7+0.7d 67.2
12 2 2 9.2+1.7a 6.2+1.0a 925

s e 0L S5l glaststir 0030 elal 2 Ao ys V ezl T 03 15 sl s me sl ple calie g gt b )3 tax i
«Note: In each column, similar letters indicate the lack of significant difference between treatments at the 1% probability level of Duncan's
multiple range test.
aiy slaazalSt 53 (IBA) ws oS a5 5 Jame 5 035 U s 03 2liats) Slho ilsls 4 gl =Y Jpier
Table 3. ANOVA results of rooting traits in assesment of cultivar, media and phytohormone (IBA) in cotton seedlings

Sources of variation df Rooting

Block 3 0.18
Cultivar 6 0.21M

IBA 5 0.65™

IBA sCultivar 29 0.23"
Media 1 0.44"

IBA=Media 5 0.58"

Cultivars IBA #Media 30 0.30m

Experimental error 21 0.32m
CV (%) 0.56

iy sbaazmalS liads; o St S -8 dgder
Table 4. Effect of auxin in rooting of cotton seedlings

Treatment Culture IBA (mg/l) Rooting% Root length
(cm)
1 1/2MS 0.0 90 5.1+0.4b
2 1/2MS 1.0 90 7.3+1.5ab
MS 0.5 90 5.5+1.2b
4 MS 1 95 8.3+0.7a
MS 15 40 3.5+£1.3c
6 MS 2 5 1.0+0.5d

s e OLES SOl (gl aals L O30 ool 1Y Jlea C_Ia.ﬂ); L bslas 57 pxe sl ade calin By O3 0 50 a5
=Note: In each column, similar letters indicate the lack of significant difference between treatments at the 1% probability level of Duncan's
multiple range test.
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Figure 1. Different stages of cotton terminal meristem culture (A-B): Isolation of meristems (C): Cultivation of meristems in
organogenesis medium (D) Branching (E) Seedlings cultured in elongation medium
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Figure 2. Adaptation to the environment (A-B): transferring the rooted seedlings to the pot
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