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Effect of Plant Growth Regulators and Media on Regeneration of
Sorghum bicolor (L.) Moench
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Abstract - This study was carried out to optimize the embryogenic callus induction and plant regeneration from mature seeds
of Sorghum bicolor. The effect of growth regulators was investigated on formation of embryogenic callus. The highest
frequency of embryogenic callus was observed when the mature seeds were cultured on BS medium supplemented with
2 mg/L 2,4-Dichlorophenoxyacetic acid (2,4-D). The highest frequency of plant regeneration from embryogenic callus was
observed on MS medium with 0.5 mg "' 6-benzyl amino purine (BAP) and 0.25 mg I"' indole-3-butyric acid (IBA) to
optimize the shoot regeneration. High concentration of BAP (1 mg 1" supplemented with IBA (0.25 mg I'") was effective
combination for shoot multiplication. MS medium supplemented with 1 mg 1" IBA was found to be the most effective for
inducing roots. Normal rooted plantlets were transferred to the greenhouse for hardening with over 90% survival rate.
Hence, this reproducible protocol could be useful for mass propagation and genetic transformation of S. bicolor.
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Bhat et al/,, 1995; Bai et al,, 1995; Elkonin et al, 1996,
Gupta et al., 2006 ; Kaeppler et al, 1997), o]d <
(Han et al, 1997), AHFEY XA (Nahadi et al., 1995;
Patil et al., 1998; Shyamala et al, 2003) 5 o8] %2
= ol&ste] AFEH, ey, A=) ARskeo] ¥l
ok 7te @8 Aoy, fluEd YAk s E-Ajo] 2
Az 1 AEE0] It Maheswari et al,, 2006).
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1968) 7} AFEE|Q1, 2.0 mg 17 2,4 dichlorophenoxyacetic
acid(2,4-D), 2.9 g 1" proline, 30 g 1" sucrose, 0.2%
geliteE H7FslitHTable 1), vjoFzAL 27Co okzxA
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Fig. 1. Effect of combination treatments of growth regulators
after 3 weeks in regeneration of Sorghum bicolor. [ : Shoot,
H : Root, (A) SRIMS+BAP 0.5 mg/L, IBA 0.25 mg/L),
(B) SR2(MS+BAP 1 mg/L, IBA 0.25 mg/L), (C) SR3(MS+
BAP 0.5 mg/L, IBA 0.5 mg/L), 1: Premium stock, 2: BMR
Gold 1II, 3: BMR Gold I, 4: Sweet-N-Sterile, 5: Scott 415, 6:
Scott 421, 7: Early Sumac, 8: Hegari, 9: SS Silage, 10: Grain
Sorghum Milo-broomcorn, 11: WGF Grain Sorghum. Values
are expressed as mean + S.D of data obtained from three
independent experiments.

Table 1. Media composition and culture condition in vitro culture of Sorghum

Medium

Composition

Culture condition

Temp(C) photoperiod
Callus induction CIM BS('Gamborg et al., 1968) 3.16 g(L, 24D 2 mglL, 27 dark 4 weeks
proline 2.9 g/L, sucrose 30 g/L, gelite 2.5 g/L, pH 5.8
MS(Murashige & Skoog, 1962) 4.4 g/L, BAP 0.5 subculture
Regeneration SR mg/L, IBA 0.25 mg/L, sucrose 30 g/L, agar 8 g/L, 25 light 2 weeks
pH 5.8 interval
MS(Murashige & Skoog, 1962) 4.4 g/L, BAP 1 subculture
Multiple shoot buds SR2  mg/L, IBA 0.25 mg/L, sucrose 30 g/L, agar 8 g/L, 25 light 2 weeks
pH 5.8 interval
Roof induction ~ SRM o(Murashige & Skoog, 1962) 44 gL, IBA Tmgrk, g light -

sucrose 15 g/L, agar § g/L, pH 6.0
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Fig. 2. Effect of combination treatments of growth regulators
on shoot formation of Sorghum bicolor. A-D : MS+BAP 0.5
mg/L, IBA 0.25 mg/L, E-H : MS+BAP 1 mg/L, IBA 0.25
mg/L, I- L : MS+BAP 0.5 mg/L, IBA 0.5 mg/L.

Table 2. Effect of different media on callus induction from Sorghum after 4 weeks

Callus Induction rate(%)T

cultivars

MS+24-D 2 mg/L N6, B524-D 2 mgL  N6+2,4-D 2 mg/L

B5+2,4-D 2 mg/L

Premium stock 71.7 £ 7.6
BMR Gold II 10.0 £ 5.0
BMR Gold 1 29.8 £ 3.6
Sweet-N-Sterile 75.0 £ 5.0
Scott 415 81.7 £ 7.6
Scott 421 289 + 2.1
Early Sumac 1.7 £ 29
Hegari 289 + 7.6
SS Silage 733 £ 1.6
Grain Sorghum Milo-broomcom 417 £ 3.5
WGF Grain Sorghum 21.7 £ 7.6

46.0 £+ 8.5 80.8 = 6.3 90.2 + 4.7

525+ 12 655+ 1.5 813 £ 15

839 £ 9.5 86.0 + 1.3 933+ 15

88.7 £ 49 98.1 + 3.2 96.1 + 34

87.8 £ 3.9 927+ 72 100.0 £ 0.0

77.1 £ 39 875+ 1.7 95.0 + 7.1
- 533+ 58 -

1.8 +£ 3.1 55.0 £ 1.0 682 + 14
505 + 1.8 96.1 + 6.8 96.5 + 6.1
66.7 £ 1.3 983 +£ 29 785 £ 3.2
30.6 £ 3.2 90.0 £ 5.0 96.7 £ 5.8

Values are expressed as mean £ S.D of data obtained from three independent experiments.
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tH(data not shown).

Embryogenic© 23 E callus 57]= ©4(Rao et al.,
1990), AFEd(Mamun et al,, 2004) 5 w-e Z-Eof A
AEH T} Jezoale] A A S EF MS+2,4-D 2.5
mg/LE 2 2]at viR|o| A $-==]Q) 1 (Yohannes et al., 2003),
n]sHlE o] 89t YA o= 2,4-D 1,5 mg/LE IRt
i zlofl A A5 CHArlene et al., 2006).
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E|QItH(Fig. 1A, Fig. 3). SR2(MS+1.0 mg 1" BAP+0,.25
mg 17! IBA) W R of| A= AlZ= multiple shoots] BAL

S Hgn, me) YARe W vett ot niEel
BAPA2]7} multiple shoot HAS =35t Ao=2 /\]-EH
CHFig. 1B, Fig. 3). SR3(MS+0.5 mg 1™ BAP+0.5 mg 1™
IBA)H Aol A= AlZE multiple shoots?] FE|=2 e
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B8] =4 ZAFE|Qck(Fig. 1C, Fig. 3). Multlple shoot 2]
ma) PAL 0 w3ly] 2t MS Hjz]of| 1.0 mg 1™ indole—
8—butyrlc amd(IBA) 15 g 17" sucroseZ P2 Hjx|of|

ko sto] Wel2 s

Baskaran(ZOOS)——] A A1}, MSo| BAPQ} Kineting
71t wj Aol A o] A Eekas 85 Fof AR A} BAP
22.2 WMz #2|gt 213} Kinetin 4.6 uME A 2]3k Hj Ao
A shoot AJAJE-0] 9kl shoot ] Zo|7} AA| Fzho] &
9lt} Hagio(2002)& 1889 AE3} 2L 93] kinetin
I} BAS ARg-ste] vl FstoiTt. vioF 717+t cytokinin®]

o] Qo218 = F50] ARehe TS et uiA|ef A=A At

Fig. 3. Plant regeneration from embryogenic callus of
Sorghum bicolor cv. “BMR Gold I”(#3). A. calli induced
from mature seeds cultured on the callus induction medium, B.
Embryogenic callus, C-F. Plant regeneration from embryogenic
calli in the regeneration medium, G. Plantlets cultured in the
regeneration medium, H. Plants grown in pots under green
house.

T $7h= AEeh HiAA callus®] IARES ERH
BAP= =5 0] 9] 9] ThE AhEof A= {851 ©]
L] 11 9Jth(Vasil and Vasil, 1981; Oldach et a/, 2001),
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Nguyen et al. (2007)-2 MS+IAA 1.0 mg/L, zeatin 1,0 mg/L
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N 2
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