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Abstract

Genotype, media component, microspore development stage, and culture
condition have a profound effect on the fate of anther culture. The objectives of this
work were 1) to optimize factors affecting doubled haploid production of sunflower
plants 2) to evaluate the correlation between morphology of flower bud and
microspore developmental stage under laboratory conditions, and 3) To evaluate
polyploid level in anther derived callus after pretreatment colchicine. In these studies,
anthers were divided into three groups; namely whorl 1, 2, and 3 of R5.1 reproductive
stage. Structural uninucleate stages and anthers were examined using light microscopy.
To correlate the microspore stage with floret bud, stereomicroscopes, scanning
electron  microscopy (SEM), and transmission electron microscope (TEM) were
performed.

For anther culture study, anthers of each group were cultured on various callus
induction media. Thirty-day after culture, the anther-derived callus were transferred to
shoot induction media. Colchicine solutions were applied for doubling chromosomes
assay, then embryonic calli were transferred to shoot induction medium. Some
embryonic calli were examined for chromosome double with flow cytometer and
some calli were sub- cultured on the same media every 14 days.

For correlation study on the microspore stage and floret bud size, it was found
that floret whorl 1 had the largest floret bud size and obtained mid-late uninucleate
stage 30.44%, while floret whorl 3 had the lowest mid-late uninucleate stage 12.00%.
Prado red showed the maximum of mid-to late uninucleate stage 26.89% and S473
had the maximum early uninucleate microspore stage. For microspore per anther,
floret whorl 2 had the maximum number of pollen grain about 22,475 grains. In

contrast, Pacific 22 had the maximum number of microspore per floret about 28,106



grains. Pollen viability was observed the maximum in floret whorl 1 at 94.55%, and
Pacific 22 had the maximum pollen viability 99.83%.

The maximum of embryonic callus 11.15 % was found in floret whorl 2 that
was cultured on 2 mg/l NAA, 1 meg/l BAP and 500 mg/l CH. While anthers from floret
whorl 1 gave the maximum of callus induction 40.03 %. S473 gave the maximum of
callus induction about 42.38%. Prado red gave the embryonic callus about 10.37%.
Embryonic calli showed the best response in basal MS containing 2 mg/l BAP, 500 mg/l
CH and 0.2% activated charcoal. For the effect of colchicine on doubled chromosome,
it was found that the maximum survival rate of embryonic calli was found in S473
genotype. The high frequency of doubling chromosome (2N) was observed in Pacific
22. Anther derived calli treated with 100 uM colchicine for 6 hr could produce shoot
and root formation in all genotypes, however completed plantlets could not be
obtained.Therefore, further studies on double haploid plants production in sunflower

needs to be intensively investigated in the future.





