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Optimization of Preparation and Sterilization of Culture Medium for Callus
Proliferation and Plant Regeneration in Three Iranian Commercial Cultivars of
Sugarcane (Saccharum officinarum L.)
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Table 1: Analysis of variance of sterilization treatments, each cultivar has been analyzed separately

)

L;olﬂ a0 Sl s é"L;.A
Cultivar Df Source of variations
CP69-1062 CP48-103 CP57-614
3.49™ 275" 238" 11 o
Treatment

0.02 0.11 0.09 108 alejl sl
Error

432 5.11 4.09 Sl 2
CcVv

Gl 2oy 0 s yo o e BB sk
**: Significantly different at a=0.01 probability level
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Table 2: The effects of different sterilization treatments on callus contamination percentage in different cultivars of

sugarcane
% Slews
Cultivar Treatr;lent
CP69-1062 CP57-614 CP48-103
77.5° 90.0¢f 85.0d T1
65.0¢ 85.0° 87.5¢ T2
62.5¢ 82.5f 85.0¢ T3
17.5b¢ 50.0¢ 75.0¢ T4
15.0° 37.5¢ 72.5° T5
15.0° 45.0% 70.0° T6
08.32 25.0° 75.0¢ T7
00.0? 16.6° 83.3¢ T8
00.0? 00.0? 41.7% T9
08.32 00.0? 53.1° T10
25.0¢ 25.0° 50.0% T11
83.3¢f 91.6°9 100¢ T12
6.2 6.1 75 Sl a2

CcVv

(P<0.05) w5 o sme BB [0S b aszted lass Gg,> 6l)ls a5 gt 2 slo Sl
Values in each column followed by the same letter are not significantly different (P<0.05)

Gl 00l il jlg 5o alflas jaboas 08, o cdin Al Aoy g din W)l la led Sl g e Y Jgus
Table 3: ANOVA of the effect of callus proliferation treatments on the callus growth percentage. Each cultivar has been
analysed separately

) L;.»Iﬂ a0 Ol s milie
Cultivar Df Source of variations
CP69-1062 CP48-103 CP57-614
163" 2.09" 151" 4 e
Treatment

0.02 0.01 0.03 45 ohalesl sl
Error

5.54 4.15 422 Sl oy
cv

Solel 2oy0 0 g ) mhaws 1o lo e BB oS Sy e g ek
** and *: Significantly different at a=0.05 and a=0.01 probability levels, respectively

,Sm.u ol d.xJUa.a LgL(brg.B) 4.,_.) Jw.:) .,\.«:)é)..! A.w) Ja.,..?us))‘ f Js&?

Table 4: Effect of growth medium on callus growth percentage in the studied sugarcane cultivars

) T
Cultivar Tre)atr’;went
CP69-1062 CP57-614 CP48-103
45.0° 35.09 25.0¢ T1
60.0° 40.0¢ 37.5¢ T2
67.5° 57.5¢ 50.0¢ T3
92.52 90.0% 80.0° T4
97.5% 1002 92.52 T5
6.4 6.3 7.2 Ol oy

CcVv

(P<0.05) w5 Sl come B! K0S, b iz LSy By, gl a5 gt o slo . Sle
Values in each column followed by the same letter are not significantly different (P<0.05)

Y\$
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Table 5: ANOVA of the effect of culture media on plant regeneration, each cultivar has been analyzed separately

CP69-1062 CP48-103 CP57-614 @olil 4z e eLA _
Df Sources of variation
382" 208" 344" 14 e
Treatment

0.01 0.02 0.01 135 ool sl
Error

5.30 4.42 501 Ol s o
cVv

doy0 ) mha ol poe BN e
**: Significant at the 1% probability level

b Solate slalass ;o Sis Glizes slaed, jo olS o5k as o :F Joo
Table 6: Plant regeneration rate in different cultivars of sugarcane on different regeneration media

) )
Cultivar . )L;W t
CP69-1062 CP57-614 CP48-103 reatmen

30° 50 702 T1
30b 30¢ 40b T
20° 30° 50° T3
30h Zode 50b T4
30b Zode 30¢ T5
0" 30° 104 T6
30° 10° 30¢ 7
20° 20% 30° T8
20° 20d% 20%d T9
10° 20 40p T10
10° of 40 T11
109 108 20 T12
50° 50 30° T13
40 60% 40° T14
o o 10° T15

9.1 85 9.3 A JUUE -
cVv

(P<0.05) w5 Sl gme B K0S, b iz LS By, sl a5 gt jo slo ks
Values in each column followed by the same letter are not significantly different (P<0.05)
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Fig. 2: Callus growth of CP48-103 cultivar on TC; Fig. 1: Callus of CP48-103 cultivar on TCs culture
culture medium with minimum growth medium with maximum growth
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Fig. 3: Maximum (right) and minimum (left) plant regeneration in CP57-614 cultivar on T14 and T15 medium,
respectively
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Fig. 4: Plant regeneration in sugarcane. A: Callus induction in a medium containing 3mgl2,4-D, B: Color changes in
callus after exposure to regeneration media under light conditions, C: regeneration of CP48-103, D: regeneration of
CP69-1062, E: Reproduction of CP57-614, F: Plantlet propagation.
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Optimization of Preparation and Sterilization of Culture Medium for Callus
Proliferation and Plant Regeneration in Three Iranian Commercial Cultivars of
Sugarcane (Saccharum officinarum L.)

Shamansori', S., Shomeili 2, M. and Koohi Dehkordi®*, M.
Abstract

Microbial contamination (fungal and bacterial) of culture medium is one of the most common problems in plants in
vitro micropropagation. In the present research, achievement of a reliable sterilization method, optimization of callus
proliferation and plant regeneration medium in three Iranian commercial cultivars of sugarcane, CP48-103, CP69-1062
and CP57-164 were studied. For sterilization, 12 treatments were separately examined for each cultivar in a completely
randomized design with 12 replications. In order to select the best callus culture and plant regeneration media, five
treatments including MS medium supplemented with a combination of 2,4-D (2 mg IY) and different levels of BAP and
fifteen treatments using MS medium containing different levels of auxin and cytokinin were studied, respectively in a
completely randomized design with 10 replications. Based on the results, disinfection treatments containing
carbendazim 2 parts per thousand (15 min), 70% ethanol (50 seconds), 25% sodium hypochlorite (5% active chlorine)
plus Tween 20 (15 min), and culture medium containing cefotaxime (200 ppm) and gentamicin (5 ppm) showed to be
the best sterilization method without any contamination in CP69-1062 and CP57-164 cultivars and the lowest
percentage of contamination in CP48-103. For callus culture, MS media containing 2,4-D (2 mg IY) + BAP (0.5 mg I'%)
exhibited the highest callus growth rate and proliferation. The highest percentages of plant regeneration were observed
in treatments (Kinetin = 0.5 mg I'* and BAP = 0.5 mg I'), (Kinetin = 3 mg I'* and NAA = 0.5 mg I'%) and (Kinetin = 3
mg It and NAA = 0.1 mg I'%) with the means of 70%, 60% and 50% in CP48-103, CP57-164 and CP69-1062 cultivars,
respectively.

Keywords: Auxin, Cytokinin, Carbendazim, Tween 20, Cefotaxime, Gentamicin
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