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To improve the efficiency of maize anther culture, synchronization of cell cycle
(SC) was performed prior to pronamide treatment to increase chromosome doubling
efficiency of pronamide. In addition the effects of supporting materials and sucrose on in
vitro maize growth from seed and zygotic embryo culture were evaluated. Experiment 1:
the growth of in vitro maize (var. Cargill 939) plantlets from seed culture under
photoautotrophic condition (without sucrose). The results showed that growth of in vitro
maize plantlets cultured on MS medium photoautotrophically had the highest values of
leaf length (LL), root length (RL), leaf fresh weight (LFW) and root fresh weight (RFW)
at all stages of growth (days 3, 5, 7 and 9; p < 0.05). On day 9 they had 1.5, 1.7, 1.05,
1.6, 1.7, 4.1 and 1.2-fold higher LL, LFW, leaf dry weight (LDW), number of root (NR),
RL, RFW, root dry weight (RDW) than control (with sucrose and agar as supporting
material), respectively. Under photomixotrophic condition (with sucrose), it was found
that using agar as supporting material led to higher growth than vermiculite at some
stages of growth. Therefore, using vermiculite as supporting material promoted 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 ex vitro acclimatization.

Experiment 2 : the effects of supporting materials (vermiculite and agar) and
sucrose concentration (0, 12.5 and 25 g/L) on growth of in vitro maize (var. Insee 2)
plantlets from embryo culture. The method of using agar and 25 g/L. sucrose was used as
control treatment. The results showed that on day 20, plantlets cultured on vermiculite
and agar had similar LL, LDW, NR, RL, RFW and RDW. But different sucrose
concentration led to significant difference in all values except NR. Using vermiculite and
12.5 g/L sucrose gave the highest LL, LFW, LDW, NR, LR, RFW and RDW that were
1.7, 2.09, 2.05, 7.0, 5.8, 6.46 and 4.86- fold higher than control, respectively. Whereas
control gave the lowest LL, LFW, LDW, NR, RFW and RDW. The results of
experiment 1 and 2 supported the use of vermiculite for culture of maize plantlets from
anther culture.

Experiment 3 : the increase in chromosome doubling efficiency of pronamide by
using SC (transferring anthers to 2-4 °C for 72 hours and 27 °C for 7 hours) before
treatment with pronamide in comparison with not using SC. The anther culture was
conducted at Suranaree University of Technology with 5 inbred lines and 9 hybrid
varieties. The results showed that Ki 3 x M 24 gave significantly higher % embryo like
structure (ELS) induction (EI) when SC was used (2.9-fold higher than not using SC). SC
also tended to increase % EI in other varieties but no significant difference between
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the two treatments was observed. Six regenerated plantlets were obtained (3 doubled
haploid [DH] and 3 haploid [H]). Three varieties giving the highest % EI (Agron 1 x Pa
91, Agron 38 x M72 and Agron 43 x M72) were selected for additional anther culture at
the National Corn and Sorghum Research Center where soil fertility is higher, SC had
the potential to increase % EI of all genotypes though significant difference was only
observed in Agron 38 x M72. Genotype is a major factor controlling % EI, %
regeneration ability (RA) and % survivability (S). Agron 1 x Pa 91 gave the significantly
highest values of % RA and % plant production (PP) compared to other varieties
in both SC and without SC treatments. In addition it gave the highest % EI, % DRA, %
DPP and DI of 4.4 %, 2.9 %, 0.13 % and 0.34 when using SC, respectively. Slmllarly,
environment had the effect on % EI The anther culture of Agron 1 x Pa 91, Agron 38 x
M72 and Agron 43 x M72 grown at National Corn and Sorghum Research Center had
2.37, 4.38, and 1.71-fold higher % EI than at Suranaree University of Technology when
using SC and 2.07, 4.22 and 1.67-fold higher % EI when not using SC, respectively. SC
slightly decreased % RA and % PP in all varieties but no significant difference was
observed. However, SC tended to increase % DH plant production (DPP), % DH plant
regeneration ability (DRA) and doubling index (DI) though without statistical
significance. On average, SC gave ca.1.65-fold higher DI than without SC. Seventeen
regenerated plantlets was obtained from Agron 1 x Pa 91 and Agron 43 x M72. From
these 17 plants, 9 were DH and 8 were H. Seven of the DH plants had abnormal
morphology such as tassel seed (2), asynchronous pollen shedding and silk emergence
(3), no ear (1) and no silking ear (1). Two fertile DH plants had normal morphology and
were able to self-pollinate. However, the selfing seeds were unable to fully develop into
mature viable seeds.
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