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-A-،B:-١شكل 
٣١٢،C-،D-

تشـكيل  -G،٣١٢-E-،F،٣١٢كوكر
،H- ٣١٢جنـين

،I-،J-٣١٢،K-
٣١٢،L-

Figure 1. Regeneration stages of cotton cultivars hypocotyls by somatic embryogenesis: A. Callus formation

among Sahel explants, B. Appearance of embryogenic callus in Coker312, C. Appearance of non embryogenic

callus in Sahel, D. Somatic embryos of Coker312, E. Embryos production by non embryogenic callus in

Varamin, F. Development of embryos in Coker312, G. Leaf formation from somatic embryos in Varamin, H.

Germinated embryos of Coker312 at cotyledonary stage, I. Abnormal plantlet in Sahel, J. Rooting of somatic

embryos in Coker312, K. Roots and callus production at the same time in Coker plantlet, L. Regenerated

plantlet of Varamin.
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Table 1. Mean comparison of callus initiation, percentage of callus production and callus size in three cotton

cultivars.

Callus size%Callus production
)(

Callus initiation (day)Cultivars
12.6a ± 2.5875.8ab10.7a ± 2.80٣١٢Coker 312
11.9a ± 2.4488.3a10.9a ± 2.83ساحلSahel
7.7b ± 2.5857.0b12.8b ± 2.69نيVaramin

. % ١،ي،ميانگين هاي
Means, in each column, followed by the same letters are not significantly different at the 1% Probability level-using Duncan's
Multiple Range Test

٢-tييييمقا
Table 2. Comparison of percentage of embryogenic callus production in three cotton cultivars using t-test

سطح 
Probability Level

t ياt′
values׳t or tمقايسه هاComparisons

ns0.9763-0.033٣١٢كوكرCoker versus Varmin
Coker versus Sahelبا ساحل٣١٢كوكر2.491*0.0189

ns0.05851.967Varamin versus Sahel
* :٥%*=Significant at the 5%, probability level

ns :ns=Non-significant
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Table 3. Comparison of initiation of germination in somatic embryos and average number of somatic embryos in
three cotton cultivars

سوماتيكين هايميانگين
Avarag of somatic embryo no.

)(ييسوماتن هايجني
Initiation of germination in somatic embryos (day)Cultivars

198.7a ± 23.4223.1a ± 4.58٣١٢Coker 312
81.7ab ± 10.1731.6a ± 3.29نيVaramin
42.0b ± 6.20191.4b ± 9.60ساحلSahel

. % ١،يي،ميانگين ها
Means, in each column, followed by the same letters are not significantly different at the1% probability level-using Duncan's
Multiple Range Test

يي. 
،

 .

). I-١شــكل (
ل يتمـا نيـز  ي ـتولشه هاي

.ند

 .

)٤ .(

). K-١شكل(
 .

محــيط ٤
يي(يييي

ييابييگر ني) 
طيييي

).٤(يمختلف معن

پ ي ـسختي
. باشد

)Zapata et al., 1998 (

(IBA))١-mgl٢ (
(NAA))١-mgl٣٠بـــه) ٥/٠

).J-١شكل (

يييييانگيسه ميمقا-٤
Table 4. Mean comparison of percentage of rooted embryos in three cotton cultivars and four rooting and

regenerating media
Cultivars

Culture mediaيمح
ني

Varamin
ساحل
Sahel

٣١٢
Coker312

8.3a26.3a12.9aM1 (Zapata et al., 1998)
nd20.0a8.3aM2 (1/2 MS)

12.5and11.6aM3 (Gould and Magallanes-Cedenedo, 1998)
0.0and4.3aM4 (Zhang et al; 2001b)

% ٥كه،يميانگين هاي
Means, in each column, followed by the same letter are not significantly different at the 5% Probability level-using Duncan's
Multiple Range Test
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Somatic embryogenesis in three cotton (Gossypium hirsutum L.) cultivars

Garousi, Sh1., M. Touhidfar2 K. Kazemi Tabar3, H. Rahimian4 and Gh. Nematzadeh5

ABSTRACT
Garousi, Sh., M. Touhidfar, K. Kazemi Tabar, H. Rahimian and Gh. Nematzadeh. 2008. Somatic embryogenesis in

three cotton (Gossypium hirsutum L.) cultivars. Iranian Journal of Crop Sciences. 9(4): 302-314.

In cotton (Gossypium hirsutum L.) transformation, for regenerating plants from a single cell, an optimized

tissue culture system is necessary. Successful production of transgenic cotton depends on regenerating of many

plants; therefore, somatic embryogenesis was investigated for three cotton cultivars. Hypocotyls of cvs. Sahel,

Varamin and Coker 312 were isolated and placed on two cotton callus induction media containing MSB medium

supplemented with 0.1 mg/l 2,4-D, 0.1 mg/l kinetin, 0.75 g/l MgCl2; and MS medium supplemented with 0.1

mg/l Kinetin and 0.2 mg/l IBA. In medium containing 2,4-D and Kinetin, Sahel and Coker312 explants produced

callus earlier than Varamin and the volume of calli were larger, too. The percentage of callus production for

Sahel cultivar was higher than Varamin. For embryogenesis induction and maturation of embryos, produced calli

were transferred onto MSB medium supplemented with 0.75 g/l MgCl2 and 1.9 g/l KNo3. Numbers of

embryogenic calli for Coker312 were higher than Sahel. Germination of somatic embryos for Coker312 and

Sahel on embryo germination medium containing MSB supplemented with 0.1 mg/l Zeatin and 2 g/l activated

charcoal were earlier than Varamin. Percentage of somatic embryos produced from Coker 312 was higher than

Sahel. For rooting, there were no significant differences among cotton cultivars and five rooting media.

Key words: Cotton, Regeneration, Somatic embryogenesis, Tissue Culture.
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