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Abstract

Inbred (doubled haploid; DH) maize was produced by anther culture using the early transfer
technique and colchicine as chromosome doubling agent together with the synchronization of cell
cycle (SC) to synchronize the pollen cell cycle at the mitotic stage suitable for chromosome
doubling. The objective was to increase the efficiency of DH production compared to control (not
using SC). Five inbred lines and 9 hybrids between tropical and temperate varieties were used for
anther culture at Suranaree University of Technology tissue culture laboratory. It was found that all
genotypes were capable of embryo-like structure (ELS) induction. Ki 3 x M 24 gave the highest
ELS induction (EI), 2.26 % and 1.93 % when using and not using SC, respectively. SC had the
potential to increase EI, but the unsuitable environment lowered the ELS quality so that only 6
plantlets were obtained and all the plantlets died in culture. Additional experiment was conducted
at the National Corn and Sorghum Research Center using only 3 hybrids with the highest EL
Similarly, it was found that SC had the potential to increase EI of all genotypes. Although SC
slightly decreased regeneration ability (RA), it tended to increase DH regeneration ability (DRA),
DH plant production (DPP) and doubling index (DI). Genotype is a major factor controlling EI, RA
and survivability (S). Agron 1 x Pa 91 gave the highest EI, DRA, DPP and DI of 4.40 %, 2.80 %,
0.14% and 0.38 when using SC, respectively. Another important factor is environment for donor
plant growth and anther culture, which increased the EI ca. 3-fold over the previous experiment. In
addition, good quality ELS capable of regeneration was obtained especially for Agron 1 x Pa 91.
Three fertile DH plants were obtained from this hybrid but selfing could not be achieved due to
asynchronous occurrence of pollen shred and silk emergence.

Growth of in vitro maize plantlets cultured on MS medium photoautotrophically with
vermiculite as a supporting material was compared with those cultured photomixotrophically with
vermiculite and agar (control) as supporting materials. The leaf and root lengths, number of roots,
leaf and root fresh weight, and leaf and root dry weight were recorded on days 3, 5, 7 and 9 of
culture. Plantlets grown photoautotrophically had the highest leaf and root lengths, and leaf and root
fresh weight at all stages of growth (days 3, 5, 7 and 9; p < 0.05). On day 9 they had 1.5-,1.7-, 1.7,
4.1- and 1.6- fold higher leaf and root lengths, leaf and root fresh weight and number of roots than
control, respectively. Under photomixotrophic condition, using agar as a supporting material led to
higher number of roots since day 5 (p < 0.05) and on day 9 leaf fresh weight was 1.3- fold higher

than using vermiculite (p < 0.05). Therefore, using vermiculite as a supporting material promoted
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Abstract (continued)

growth of in vitro maize plantlets under photoautotrophic condition, but may inhibit growth under
photomixotrophic condition. The increase in length and number of roots under photoautotrophic

condition may enhance survivability during in vitro culture and ex vitro acclimatization.





