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Abstract

Sarathum, S.! and Saengnil, K.?
In Vitro callus formation from stem explants of Curcuma sp. No. 50
Songklanakarin J. Sci. Technol., 2005, 27(3) : 487-498

The effects of some plant growth regulators and age of stem explants on callus induction of Curcuma
sp. No. 50 in vitro were determined. Stem explants 1.0 cm in size measured from the base of Curcuma sp.
plantlets could be induced to form calli when cultured on MS (Murashige and skoog, 1962) agar medium
having 2,4-D. When combinations of 2,4-D (0-0.5 mg/l) and BAP (0-0.25 mg/l) were tested, it showed that
2,4-D singly added was superior to 2,4-D combined with BAP in promoting callus induction. The most
effective 2,4-D level was 0.125 mg/l, providing the highest callus formation. The inclusion of 2,4-D and BAP
or only BAP in the medium improved growth and development of shoot rather than callus growth. Explants
from plantlets cultured for 2 months were more suitable for callus induction than those from 1- and 3- month
old plantlets. From histological study, it was found that calli may have originated from parenchyma of initial
culture stem explants.
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Figure 1. Stem and inflorescence of Curcuma sp. No. 50.
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Table 1. Effect of 2,4-D and BAP and explant age on callus induction of stem
explants of Curcuma sp. No.50 after cultured for S weeks.

Callus Induction (%)

Callus Size (score)

2,4-D (mg/l) BAP (mg/l) Explant Age (months) Explant Age (months)
1 2 3 1 2 3

0.0 0.0 0 0 0 0.0 0.0 0.0
0.063 0.0 60 80 60 1.3 1.6 0.7
0.125 0.0 60 100 90 1.7 3.3 2.8
0.250 0.0 50 100 80 1.4 3.0 2.1
0.500 0.0 40 50 50 0.5 0.6 0.6
0.0 0.125 0 0 0 0.0 0.0 0.0
0.063 0.125 20 40 70 0.2 0.4 0.8
0.125 0.125 20 60 40 0.5 0.6 0.5
0.250 0.125 50 70 50 0.8 1.0 0.9
0.500 0.125 60 60 30 0.7 0.8 0.4
0.0 0.250 0 0 0 0.0 0.0 0.0
0.063 0.250 20 30 10 0.2 0.3 0.2
0.125 0.250 40 50 20 0.6 1.1 0.2
0.250 0.250 50 60 30 0.7 1.4 0.3
0.500 0.250 40 60 30 1.1 1.2 0.3
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Figure 2. Callus formation from different age of stem explants of Curcuma sp. No. 50 after
cultured on MS medium having 2,4-D 0.125 mg/l for 5 weeks: 1 month old (A)
2 month old (B) and 3 month old (C).
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Figure 3. Callus formation from 2 month old stem explants of Curcuma sp. No. 50 after
cultured on MS medium having 2,4-D 0.063 (A) 0.125 (B) 0.250 (C) and 0.50 mg/1

(D) for 5 weeks.
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Figure 4. Callus formation from 2 month old stem explants of Curcuma sp. No. 50 after
cultured on MS medium having 2,4-D alone (A) 2,4-D plus BAP (B) and BAP
alone (C) for 5 weeks.

Figure 5. Cross (A-D, F and H) and longitudinal (E and G) sections through stem explants
of Curcuma sp. No. 50 showing callus formation after cultured on MS medium
having 0.125 mg/l 2,4-D for 1 week (A), 2 weeks (B), 3 weeks (C), 4 weeks (D and
E) and 5 weeks (F-H): stem (ST), leaf sheath (LS), epidermis (EP), ground tissue
(GT), mesophyll (MS), vascular bundle (VB) and callus (C).
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Table 2. Effect of different age of stem on callus induction and
callus size of stem explants of Curcuma sp. No.50 after

cultured for 5 weeks.

Explant Age (months)

Callus induction (%)* Callus Size (score)*

1

34.00 b
50.67 a
37.33b

0.647 b
1.020 a
0.653 b

*PData presents an average of % callus induction and callus size from all culture
medium tested. Values in each column followed by different letters are sig-

nificant differences (P = 0.95).

Table 3. Effect of 2,4-D and BAP on callus induction of stem explants of
Curcuma sp. No. 50 after cultured for 5 weeks

Callus Induction (%)*

BAP (mg/l) 2.,4-D (mg/l) Average
0.000  0.063 0.125 0.250 0.500
0.000 0.00f 66.67abc 83.33a  76.67ab  46.67cd  69.00
0.125 0.00f 43.33de 40.00cd 56.67bcd 50.00cd  38.00
0.250 0.00f 20.00e 36.67de 46.67cd 43.33cd 29.33
0.00 43.33 53.33 60.00 46.67

* Data presents an average of % callus induction from all age of stem explants tested.
Different letters denote significant differences (P = 0.95).
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