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Table 1- Media Composition of seedling production from callus in two commercial

sugarcane cultivars.

S CiS e S 5 &
Treatment Media culture composition Reference
1 MS+30g Si+7g,8T+1 mg/l IBA Ramin, 2003
. T Sadat et al, 2008;
MS + 30 5+ 79 ,81+1 mg/l BAP + 0.2 mg/l NAA : ’
2 g Sit+T9, 9 9 Ather et al, 2009
3 MS+30g Si+7g,8T+1 mg/l BAP +0.5 mg/l NAA Ramanand et al, 2006
4 MS+309g Si+79,8T+1 mg/l BAP +2 mg/l Kinetin Ramin, 2003
. e Hamudi et al, 2005;
MS + 30 5+ 79 ,81+2 mg/l BAP ' '
5 g 52479, g Biradar et al, 2009
6 MS+30g S+ 7g,ST+2 mg/l BAP + 2 mg/l Kinetin Fo G

present study
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Table 2 - Media Composition for root production in regenerated seedlings of two

commercial sugarcane cultivars.

Sl

fns
Treatment Media culture composition Reference
1 MS+30g S&+6.59 ,8T+2 mg/l IBA+3 g/l Jls L Hamudi et al, 2005
MS+30g S:+6.50 ,8T+5 mg/l IBA + 1 mg/l Kinetin + 3g/I
2 Ramin, 2003
Jleé Ji&j
3 MS+30g S&+6.59 ,8T+2mg/l NAA + 39/l Jls JL Ramin, 2003
4 MS+30g Si+6.59g 5T+ 3mg/l NAA Behera and Saho, 2009
5 MS +30g S+ 6.50 ,IT+3 mg/l NAA + 3g/10ls Ji s ol G
present study
6 MS+30g Si+6.5g ,5T+3mg/l GA3 Athers et al, 2009
7 MS +30g S+ 6.50 ,5T+3mg/l GA3 + 3 g/l Js Ji; ol G

present study
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Table 3 - Analysis of variance for infection percentage based on washing, sterilization

and antibiotics treatments in two varieties of sugarcane. =, and " respectively
significant at 1%, 5% and non-significant.

Sl e S5l Df et g
Mean square Source of variation
166.882"" 1 ©) o,
0.255 "¢ 1 W) gizecs
33.723** 2 (S) silwirs
328.13"" 1 (A) K gm 5l
2.296™* 1 W x C
52.286"* 2 S xC
1.171"s 1 AxC
5.348"* 2 SxW
0.421"¢ 2 AxW
16.598** 2 AxS
4.703** 2 AxSxW
3.39%* 2 SxWxC
0.421"° 1 AxWxC
25.328** 2 AxSxC
9.203** 2 AxSxWxC
0.338 168 (Error) Uz
21.94 /CV
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Figure 1 - Infection percentage of different sterilizing methods including washing,
antibiotic and antiseptic materials in two genotypes of sugarcane. (W) Washing with

water (two methods), (S) Sterilizing materials (three compounds), (A) Antibiotics (two
levels) and (C) Genotypes (two genotypes).
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Table 4 - Analysis of Variance for different traits based on cutting methods in two
varieties of sugarcane. , and "° respectively significant at 1%, 5% and non-significant.

e STRCCEWE . Wy Ao
SRRV s 15 oy S dss
g SO S D) B el D) . .
Days to callus Necrotic Percentage of -
- ; f Source of variation
production percentage embryogenic callus Percentage 0
callus production
0.035"* 0.001"* 0.00001 "¢ 0.035"* 1 (Cultivar) o3,
234.32 ** 0.0005 ™ 0.002 "¢ 10.324 1 (Cutting) > »
20X g
0.892 "¢ 0.0006 "¢ 0.007 "* 0.035"* 1 ) .
(Cutting xCultivar)
1.89 0.001 0.002 0.44 24 (Error) U
6.43 8.28 5.34 7.34 /1CV

V7Y

k4 k4
%—\&\&\&\&\\



R RN

L 24D =) 5 rjfdl.:»\")l.«;é:b oLes
fj§g51?~'° Y/0 Jlas ol jon a4 S A 5 74V/0

b‘b b g}—ibg)""jjls M)J wfyb 2,4'D J:?.j BE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

o]
“&&\&\&\\

-

Slm b S5m0 oS 5 e le))
IS A g
2,4-D angp ol

)j_ejal_J)‘j) J‘JMW(&LAJ\ w‘ BE

S 5 S s SG s 5 ny
S ) Saeosn sledd (I8 Lseb by
S s U sy sl o i glyls 1d s
Vool 4o by e Gy sl op 2eS 5 ey e 1)l 53 sl et (5831l
JS=) 352 555 V810 5 0e b 2 s p S ke s il 5 andlae j3 SUSEl s g

(Y (Sarvari and Hoseinzade, 2000) .|

Ciwo 9> ,a psed el Ll s a)ea

Csbw 53 S S B 5y, olaas 5 S Mg sy Dlie Sl 4 Jgdr -0 Jgd
(.\.0 9 5% 1% ch.u BL) )‘-’;;.""’ o n.s"%ii‘ ¢ o M (.3) 93 42 2,4-D ojn)}h ks

.d)‘ég;'*d
Table 5 - Analysis of variance for percentage of callus production and days to callus
production at different 2,4-D levels. ~ *,” and "®° respectively significant at 1%, 5% and
non-significant.
T RN PALSTS
Days to callus

T ENPYR W e
Df =l

Percentage of callus .
Source of variation

production production

11.25 "¢ 6.05"* 1 (Cultivar) o3,
551.26** 83.57*" 4 (Hormone) & se , sa

(20 X030 58
3.65" 2.57 " 4
(CxH)
2.86 0.69 70 (Error) Ua>
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Figure 2 — Mean comparisons (using Duncan test) for different traits at different levels
of 2,4-D. A) Days to callus production. B) Percentage of callus production.
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Table 6 - Analysis of variance for the traits related to regeneration of callus in two
sugarcane cultivars and different hormone treatments.
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Figure 3 — Mean comparisons (using Duncan test) of different hormone treatments for
regeneration from callus. A) Days to shoot production. B) Number of Shoot. The
combination of different hormone treatments is presented in table 1.
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Table 8 - Analysis of variance for the traits related to rooting of seedlings for two
cultivars and different hormone treatments.
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Figure 4 — The effects of hormonal treatments on different seedlings traits in two commercial
varieties of sugarcane. A) Days to root production. B) Number of seedlings producing root C)
Root length. The combination of different hormone treatments are presented in table 2.
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Figure 3 - Different stages of sugarcane tissue culture. 1) The terminal leaf explants on
callus production medium, 2) Callus production of explants, 3) The germination of

callus tissue on

shoot induction medium, 4) In vitro shoot proliferation, 5) Root

induction in medium, 6) Transfer the seedlings to soil pots under controlled conditions.
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Regeneration of two commercial sugarcane cultivars (CP48-103 and CP69-1062) from
terminal leaves derived explants
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Abstract

Sugarcane is one of the most important industrial plants. There are many ways to
improve the agronomic traits of this plant, such as genetic engineering and gene transfer
methods. These modern techniques depend on optimizing the regeneration of plants from
callus tissue. In this study, we attempted to optimize all different stages of tissue culture for
regenerating the plants from callus tissue derived from terminal roll lives of two commercial
sugarcane cultivars, CP48-10 and CP69-1062. Two types of cutting were applied, ring cutting
and half-cylinder cutting from roll leaves. Among these cutting types, ring cutting from the
roll leaves gives better results. Using solid MS medium with 3 mg per liter 2,4-D could attain
the maximum callus production. To produce shoots from callus, the hormone combination of
1 mg per liter BAP and 2 mg per liter Kinetin showed the best response. Seedlings produced
in MS medium containing 5 mg per liter IBA, 1 mg per liter Kinetin and 3 mg per liter NAA
accompanied by 3 g per liter activated charcoal rendered the most root production. In the
treatments with activated charcoal, the regenerated seedlings had superiority for the traits,
days to root emergence, root length and number of roots in plants.

Key words: Regeneration, Sterilization, Callus, Tissue culture, Kinetin, Sugarcane.
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