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Anther culture is a simple, efficient and cost effective anther culture spikelets from middle part of panicle showing 

technique to produce haploid plants in a single step and was maximum fertility were used. Before culture uninucleate stage 

first reported in Datura innoxia (Guha and Maheshwari 1964). of microspores was checked. Anthers were cultured under 

In rice, haploids through anther culture were reported by aseptic environment of laminar air flow chamber. Selected 

Niizeki and Oono (1968). The haploids could be diplodized to spikelet from each floret was cut near the base and anthers 

produce homozygous pure lines, also called double haploids, from the cut cap part was dusted on the medium by tapping at 

and cut short the time and cost required to produce the rim of Petri dish (Raina 1989). About 60-70 anthers were 

homozygous pure lines through conventional breeding inoculated in each Petri dish. For direct shoot regeneration, 

methods (Bhojwani and Dantu 2013). During the past decades pollen embryoids from responding anthers were transferred to 

numerous papers have been published on the anther culture of regeneration medium. Regenerated plantlets of about 2 cm in 

rice and this technique has been extensively used in rice length were transferred to rooting medium. Rooted plants 

breeding (Bambang et al. 2010, Silva 2010, Herath and were hardened in the net house.
Culture conditions- Petri dishes (150) each with 50-60 Bandara 2011). Recently, Kaushal et al. (2015) have shown 
anthers were initially incubated for 5 – 6 weeks at 4℃ in dark, improved green plant regeneration of rice anther culture by 
while a limited number of cultures were kept at room auxin. 

Present study has been designed to study effect of low temperature in dark to serve as control. Responding anthers 

temperature pretreatment and addition of phytohormone transferred to regeneration medium were incubated in white 

during culture on haploid production from anther cultures in fluorescent light (~2000lux) at 25℃ + 1℃ to regenerate plants. 

two Oryza sativa cultivars indica and japonica. The responding anthers showing embryoids were represented 
Plant material—Oryza sativa var. indica and japonica were as per cent response.
used in present study. Spikes at boot stage were collected from Effect of cold pretreatment on culture establishment-  Low 

indica cultivar HRK-43 cultivated in fields of DEI, Dayalbagh temperature pretreatment of spikes for four days prior to 

and those of japonica cultivar T-309 were collected from the culture of anthers was beneficial in eliciting better androgenic 

fields of Indian Agricultural Research Institute, New Delhi. response in both indica and japonica cultivars. The anthers of 

The spikes were brought to laboratory properly protected from japonica (T-309) producing embryogenic callus was more as 

getting desiccated in an ice box. The spikes were dipped in  compared to that of indica (HRK-47). However, 

water and stored in refrigerator at 4℃ for about 3-5 days to morphological changes accompanying androgenic response 

impart cold stress. were similar in both the cultivars. The anthers swell in 14 days 
Media preparation— N medium with 0.8 % agar (Chu 1978) after culture and after 28 days they burst open to expose 6 

-1supplemented with 3 % sucrose and 0.3 – 1.0 mg L  2,4-D at whitish to creamish yellow embryogenic callus (Fig. 1a-f).   In 
5.7 pH was used for callus initiation from anthers. The earlier studies, the duration of low temperature treatment was 
medium was sterilized at 121℃ (15 psi) for 20 minutes and variable (Ogawa et al. 1995, Xie et al. (1997). According to 
poured into 55 mm sterile Petri dishes (Tarsons India ltd., Pandey (1997) pre-treatment of 10℃ for 10 days is necessary 
India) under aseptic condition of laminar air flow cabinet. to induce androgenesis in anther cultures of indica cv IR43. 
Anthers with callus were transferred to MS medium with 3 % Zapata-Arias (2003) recommended that pretreatment at 8-

-1sucrose and Kinetin 0.3 – 1.0 mgL  for regeneration. Rooting 10℃ for 8 days for obtaining better results.  Khatun et al. 
was achieved in hormone free MS basal medium. (2012) found that 4-7℃ pretreatment for 5 days gives best 
Sterilization of plant material and inoculation of androgenic response in some varieties of rice.
anthers—The boots were sterilized in laminar air flow by Effect of phytohormones on callus induction and 
wiping 2-3 times with tissue paper soaked in 70% ethanol. For regeneration- Induction of embryogenic callus from the 
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anthers was promoted by addition of various concentrations of frequency green plant regeneration. Khatun et al. (2012) used 

2,4-D in both the cultivars of rice whereas maximum rate of NAA (2.5 mg/l) for callus induction in modified N medium 6 

callusing may differs according to genotype. Auxin has been (sucrose substituted by maltose) and obtained 50% positive 

reported as essential plant hormone to induce growth of callus response in anthers from several genotypes of indica rice. 

from cereal' microspores (Zhu et al. 1998). Rukmini et al. Present experiment conducted for callus regeneration on MS 
-1 (2013) used several combinations of phytohormone and medium with 0.3-1.0 mg L kinetin stimulates regeneration in 

-1observed that 1:4 ratio of kinetin and 2, 4-D was the best for both cultivars (Fig. 1g, h, i) whereas 1.0 mg L  kinetin was 

callusing and 1:3:1 ratio of kinetin: BAP: NAA for high optimal for high plant regeneration.
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Fig. 1- Anther culture. a.  Anther swell after two weeks of inoculation, b.  Opening of anther wall after 3 weeks, c.  Microspores exposed after 4 
weeks, d. callusing after 5 weeks, e. Embryoid formation after 7 weeks, f. Growth of callus after 9 weeks, g. Callus regeneration (Indica), h. Callus 
regeneration (Japonica), i.  Rooting (Japonica) 
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It is concluded that low temperature (4℃ for 3-4 days) improving anther culture response in rice (Oryza sativa 

pretreatment of anthers and addition of different L.) in Bangladesh. Indian J. Biotech. 11(4) 458-463.

concentrations of growth regulators auxin (0.6 mg/L – 1 mg/L 
Niizeki H and Oono K 1968. Induction of haploid rice plant 

2, 4-D) and cytokinin (kinetin) in the induction and 
from anther culture. Proc. Jap. Acad. Sc.44 554–557.

regeneration medium respectively is  beneficial in callus 

induction and  growth of cultures. Ogawa T, Fukuoka H and Okhawa Y 1995. Plant regeneration 
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