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Influence of Activated Charcoal and 2,4-D to Callus Formation and Embryogenesis Induction for Producing

Synthetic Rice Seed

Somdangjai Saisingthong*

Abstract

This in vitro study aimed to investigate the influence of an activated charcoal (AC), which could absorb
phenolic compounds excreted from plant and could activate somatic embrogenesis, and the 2,4-dichlorophenoxy acetic
acid (2,4-D), the hormone that could activate callus formation, on increasing the caulogenesis amount of Indica rice
var. Supunburi 1 (SPR1). This study lead to the production of synthetic rice seed. The factorial in completely
randomized design(Factorial in CRD) was conducted and performed for three replications. Twenty medium
formulations for callus embryogenesis were performed by culturing mature rice seeds in modified Linsmaier and
Skoog (LS) based medium supplemented with difference concentrations of an activated charcoal 0, 0.05, 0.10, 0.15
and 0.20 g L " in combination with 2,4-D in various concentrations of 0, 1, 2 and 3 mg L ! After 15 days of
cultivation, it was observed that either AC or 2,4-D concentrations had an influence on the number and diameter of
embryogenic calli. By increasing the concentration of AC, the number and diameter of embryogenic calli decreased.
The optimum concentration of AC was 0.05 g L “that generate 30.94% embryogenic calli with average diameter of
4.84 mm. On the contrary, increasing the concentration of 2,4-D, the number and diameter of embryogenic calli
increased. The optimum concentration of 2, 4-D was 3 mg L “that produce 31.14% embryogenic calli with average
diameter of 4.69 mm. However, when supplemented both AC and 2,4-D to the medium, synergistic effect on callus
formation as well as its diameter was found. It was observed that the LS medium containing 0.05 g L " of AC and 3
mg L Tof 2, 4-D stimulated high frequency of friable embryogenic calli (60.67%) with an average calli diameter of
8.57 mm. Moreover, this medium could generate friable embryogenic calli, These calli were further activated with
2,4-D in various concentrations of 0, 4, 8, 12, 16 and 20 mg L "to generate somatic embryo. The results showed that all
concentrations of 2,4 D could not activate the callus to develop to be the somatic embryo. Nevertheless, it was
observed that by using 12 mg L " of 2, 4 D the cell clusters could rapidly detach into single cell with provided more
cells than other concentrations and could be transformed into the globular form (50%). Globular form, an incomplete
developing cell, was then used to produce the synthetic rice seed by decreasing its moisture content via dehydration to
0, 60 and 80% water loss. The results revealed that the synthetic rice seed produced from the globular form cell could

not germinate either during keeping time or after maintaining for 4 weeks.

" Master of Science (Agriculture) Agronomy, Faculty of Agricultural, Chiang Mai University. 67 pages.
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