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Shoot multiplication through microtillering was observed from cultured mature embryos of wheat on MS medium supplemented with 

2.4-D. More than 20 shoots developed on medium with 0.2 and 1.0 mg/1 2,4-D in 8-10 weeks. Number of shoots increased in ageing cultures 
and after serial transfers on media with lower levels of 2,4-D. Media with 2,4-D in combination with Kn induced more than fifty shocts in 
second subeulture. Only callusing was favoured in media with 2,4-D concentrations greater than 2.0 mg/1. Shoots were rooted on half MS 

medium with or without 0.5 mg/1 IAA. 
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Wheat is one of the most important food crops of 
the world. Multiplication of plants from cultured 
tissues of this species is required for the successful 
application of biotechnology in its improvement. 
Many attempts have been made for plant regeneration 
via organogenesis or embryogenesis from several 

genotypes of wheat in tissue culture (Eeapen and Rao, 
1982; Mackinnon et al., 1986; Ozias-Akins and Vasil, 

1983; He et al, 1989 and Redway et al, 1990a). 

However, regeneration potential has been reported 

to be differing depending on genotypes, explants and 

culture media (Carman et al, 1988 and Redway et al, combination with Kinetin (Kn) for their multiplica-
1990b). In this paper we reporta simple protocol 
for micropropagation through microtillering from 
mature embryos of one of the genotypes of wheat. 
Microtillering as a method of shoot multiplication has 
been described in other grasses also viz., Sorghum 
(Dunstan et al, 1978, 1979) and Lolum (Dalton and 

Dale, 1985). 

source, agar (0.8%) for solidification and pH of the 
media was adjusted to 5.8 before autoclaving at 1.06 

kg/cm pressure for 15-20 minutes. All the cultures 
were incubated at 26:2°C with 16 h. photoperiod 

(1200 lux) provided with fluorescent tubes and in- 

candescent bulbs in growth chamber. The cultures 

were transferred to fresh medium at regular 25-30 
days intervals after 40-45 days of initial culture period. 
Some replicates of each culture were incubated for 

10-12 weeks. Shoots were transferred to MS medium 
containing lower levels of 2,4-D added singly or in 

tion. Elongated shoots were cultured on halfstrength 
MS medium with or without 0.5 mg/l LAA for rooting. 
Six replicates of each treatment were taken and all 
the manipulations were aseptically performed. Each 
experimental set was repeated two to three times. 

RESULTS AND DIsCUSSION 

After 7-10 days of culture, mature embryos 
induced 2-6 shoots with very little callusing on media 
containing 0.2 and 1.0 mg/12, 4-D (Fig. 1a). Within 
40-45 days cultured embroys formed 10-15 shboots 
and more than 20 shoots developed in 60-70 days 
through microtillering (Fig. 1b). However, germi- 
nation of cultured mature embroys was observed in 
some cultures. Callus and shoots were separated from 
each other and cultured on the same medium where 

MATERIALS AND METHODS 

Seeds of genoiype Raj. 155 of Wheat (Triticum 
durum Desf.) were collected from Agriculture Re- 
search Station, Durgapura, Jaipur (India). Seeds were 
surface sterilized in 0.1% HgCI, (w/v) solution for 3- 
5 minutes, rinsed 3-4 times in sterile distilled water 
and then soaked in sterile distilled water for 24-36 
hours. Mature embryo explants were dissected out and 
cultured on MS medium (Murashige and Skoog, 
1962) supplemented with different concentrations of 
2, 4-dichlorophenoxy acetic acid (2, 4-D) contained 
in Erlenmeyer flasks (100 ml) as well as culture tubes 
(25x150 mm). Sucrose (3%) was added as carbon 

the number of shoots increased. The amount of callus 

increase was lesser on subculturing on the same 

medium. At higher concentration of 2,4-D (1.0 mg/ 
1) the number of shoots developed was reduced (Fig. 

2) and at still bigher levels of 2, 4-D (2,3,4 and 8 mg/ 
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Figure 1-4: Microtiliering from mature embryos of wheat on MS medium. Fig. ia: Multipie shoots(2-6 in no.) from a 5-30day old mature embryo 

cultured on medium with 0 2 mgl 2,4-D. Fig. 1b: Same after 60.-70 days. Fig 2: Multiple shoots after 40-5o davs old culture on media with í.0 
mgl 2,4-D. Fig. 3: Best multiplication of shoots (> S0) on medium with 2.4-D (1.0 mg/l)+ Kn (0.5 mgl) after 25-30 days in second passage. 

Fig. 4: Rooted shoots on 1/2 MS with IAA (0.5 mg/). 

1) the cultured embroys callused from the entire 
surface. Callus formed was creamish, friable and 
water soaked. More than 50 shoots were formed after 

Elongated shoots (4-5 cm long) were rooted on MS as 
well as half strength MS medium w ith or without 0.5 

ng/1 IAA (Fig. 4). 
25-30 days when differentiating shoots with callus 
were cultured on media containing 1.0 mg/1 2,4-D in 

combination with 0.5 mg/1 kn in the second passage 
(Fig. 3). 

In the present ivestigation muliplicatioaof shoots 
through microtillering was observed. Microtillering 
has also been observed in Sorghum (Dunstan et al, 

1978, 1979) and Lolum (Dalton and Dale, 1985). the 
process was influenced by 2,4-D levels and serial 

transfers. Only lower levels of 2,4-D induced multiple 
Elongation of shoots occurred in old cultures and 

in serial transfers on 2, 4-D (0.2 and 1.0 mg/1). 
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shoots from cultured mature embryos. Higher 2, 4 
Dlevels supported callusing only. n second passage 
more than fifty shoots were recorded on medium 
containing 2,4-D in combination with lower levels of 
kn. The number of sboos formed in 8-10 week old 
cutures along with profuse callusing increased on 
medium with 0.2 mg/1 2, 4-D. In serial transfers callus 

turned light brown, wbhitish in colour a nd compact 
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