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KHAMSEE SAENSEE : FACTORS AFFECTING DOUBLED HAPLOID
PRODUCTION IN SUNFLOWER. THESIS ADVISOR : ASSOC. PROF.

NOODUAN MUANGSAN, Ph.D. 125 PP.

ANTHER CULTURE/ CALLUS/ DOUBLED HAPLOID/ SUNFLOWER/

UNINUCLEATE MICROSPORE

The goal of this research was to produce doubled haploid (DH) plants of
sunflower and specific objectives were to determine the correlation between floret
characteristics, microspore features and microspore developmental stages in three
sunflower varieties, to investigate the effects of varieties, floret whorl, and culture
medium on haploid plant production via anther culture, and to investigate the effect of
colchicine treatment on chromosome doubling of embryogenic calli-derived from
anther. Three outermost unopened disk florets of the flower head at the RS.1
reproductive stage of three sunflower varieties including S473, Pacific 22 and Prado
Red were used in this study. Determination of flower bud characters and microspore
features were carried ‘out using stereomicroscope, light microscope (LM),
transmission electron microscope (TEM) and scanning electron microscope (SEM).
For haploid plant production via anther culture, anthers were cultured on various
callus induction media for 30 days, and the anther-derived embryogenic calli were
subsequencely induced into shoot on induction medium for 14 days. Then, the
embryogenic calli were immerged in 100 and 300 uM of colchicine solution for 3 and
6 hours for chromosome doubling. The polyploidy level was determined with flow
cytometry. The results showed that there was significant variation of floret characters

among sunflower varieties and their floret whorls. Microspore per floret was in the
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range of 28,106-14,694 grains and pollen viability ranged between 90.81%-99.33%.
Both disk length and anther length parameters of floret maintained positive
correlation with the percentage of microspore per flower and pollen viability. Among
three varieties, Pacific 22 has the best morphological characters of floret. The
microspore stages were significantly different in frequency among varieties and
whorls. The outer disk floret had the higher percentage of mid-to-late uninucleate
stage than the inner florets. For callus induction study via anther culture, it was found
that culture medium significantly affected callus growth parameters, the percentage of
callus, and the percentage of embryogenic calli. MS medium (A2) supplemented with
2 mg/l NAA, 1 mg/l BAP and 10% (v/v) coconut water induced the highest
percentage of calli for all three varieties with the highest frequency of 65.48%. For
shoot induction study, embryogenic calli gave the best response on MS medium (S4)
supplemented with 2 mg/l BAP, 500 mg/l CH and 0.2% activated charcoal. Some
embryogenic calli could develop into shoot or root but not a complete plant.
Colchicine concentrations and treatment dﬁrations had significantly affected the
survival rate of callus and callus growth. In conclusion, several factors affecting in
vitro anther culture of three sunflower varieties were investigated and optimized.
Future investigations will need to focus on the shoot induction through addition of
other plant hormones, additives or inhibitors since shoot production from sunflower

plants is very low and plant regeneration is problematic.
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